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UDC 621.375.4 


STRICTURAL SYNTHESIS OF AMPLIFIERS BASED ON DIODES WITH INTERVALLEY ELECTRON 
TRANSFER 


Moscow RADIOTEKHNIKA I ELEKTRONIKA in Russian Vol 25, No 5, May 80 pp 1024- 
1029 manuscript received 14 Dec 78 


LOGINOV, M. M., MOGILEVSKAYA, L. '. « “HOTUNTSEV, Yu. L. 


[Abstract] Impedance measurement. = 'e of three types of diodes vith 
intervalley electron transfer (MEP-u.ocdes) in the 6 GHz band. The parasitic 
parameters of the diode housing are determined. The structural synthesis 
of a broad-band amplifier is conducted on a computer for two types of the 
diodes investigated, based on the results of measurement of the input re- 
sistance of a MEP-diode in a emall sigual .egime and a subsequent approxi- 
mation of the input resistance of the diode by the impedance of a series 
R-LC network. Th. investigations conducted show that: 1) The impedance 
measurements of MEP diodes make it possible to obtain important information 
necessary for investigations of diodes and designing of radio engineering 
devices based on these devices; 2) The use of a computer in the process of 
structural synthesis makes it possible to calculate the circuits of ampli- 
fiers with a wide transmission band, taking account of all the frequency 
dependences of the impedance of MEP diodes; and 3) The possibility is shown 
of employing a computer in the process of adjustment of a circuit in order 
ts — results. Figures 5; references 7: 6 Russian, 1 Western. 
284-6415 








DISTORTION OF FREQUENCY MODULATED BIGNAL IN A MICROWAVE TWO-CTROUIT BYW- 
CRROROU EPL ee 


Kiew 12¥, WOE: RADIORLERTRONIEA in Russian Voi 23, No 5, May 1980 pp 46-50 
manuectipt fecelved 6 Apr 79 





OUBAREY, ¥. 7. and POMIN, BH, , 


j|Abetract] Recently interest hae increased in the use of synchronized os 
clllatere based on various types of semiconductor devices for amplification 
of signale with angle modulation in the sicrawave band, The few worke de~ 
voted to the distortion of « frequency modulated « in such “synchronove 
amplifiers,” consider only one-ciroeuit oecillatore, because sicrowave band 
osc lllatere generally have more complicated oecillatory eyeteme, It te 
known that the efficiency of synchronisation of two and gore cireuit oset)- 
latore may be considerably than the one circuit, and «. seequently 


nous amplifier: the original circuit end 
equivalent circuit is that of a two-cireui 
through an ideal circulator, The diode ie represented by @ nonlinear vector 
admittance Yo = ap * bp, and the linear part by two sicrowave oscillators 
of an arbitrary type, represented in the form of parallel resonance circuits 
Py, Po, with characterietic admittences CG, tuned to the frequency u¢ and 


commected by « quarter-wave length of line with the surge admittance Gp = Gy, 


==> is the load admittance (input conductance of circulator). In euch 
4 two-cirewlt system 4 critical commection between P, and Py existe, in the 
presence of which the phase-frequency characterietice of the syetem are 

flatteet and the effectiveness of synchronisation ae 4 result fe maxieu. 

The second transformed circuit shown ie in « fore 
tween the croes sections b=b, c=-c is described by 
tence of 4 synchronizing (being amplified) signal 


a 
resented by an equivalent current generator with an internal conductivity 
. With the vee of these equivalent circuite, an investigation is made of 
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UPC 621, 196,67,0) 
INTERPOLATION OF THE REFLECTION CORPFICTENT OF ENP INITE PHASED ANTENNA 


ARRAYS 





Moscow BADIOTRRHNIEA | PLERTRONIEA in Russian Vol 23, Ne 5, May 80 pp 1090- 


109) manuscript received 18 Bep 78 


PEDOTOVA, 5. |. and GHOWERBAROV, V, 1, 
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UDC 621, 396,677.4 


Oh THE POTENTIAL ACCURACY OF DETEANINING THE POSTTION OF A POINT TAROET 


Moscow RADLOTEKHNIEA | ELEKTRONIEA tn Rusetan Vol 24, Ho 6, Jun 80 pp i2)i- 


121) manuscript received 19 Mar 7° 
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upc 621. 996.677 .49 


THE METHOD OF LINEAR BQUATIONS [8 CALCULATION OF THE STATIC NODE OF AN 


ADAPTIVE ANTINNA ARRAY 


Moscow RADIOTURHNIEA in Russian Vol 35, Bo 6, Jun 80 pp 3-9 manuecript 
trecetwed 24 jan 60 
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PISTOL "HORS, A. A, 





linear equations equal in qumber to the external interferences, where the 
unknown quantities are the amplitudes of the adapted polar pattern tn the 
directions to each of these interferences, Figures |; references 3) 2 
Ruesian, | Western, 

| 296-6610) 


UDC 62), 196, 667,49,001, 24 
MOISE OF SCANNING PHASED ANTENNA ARRAYS, TAKING ACCOUNT OF RANDOM PRRORS 


Moscow RADIOTERHNIEA | PLEKTRONIEA in Russian Vol 25, No 5, May 80 pp 948- 
956 manuscript received 1) Peb 77 


BABENED, A. 1., DIRTY, V. BN. and ZAYTSRV, £. F, 


[Abstract] Contemporary receiving phased antenna arraye have in their make- 
up amplifiers, mixers and other devices which are sources of noise of vari- 
ous origine and have an effect on the signal=<to-noiee ratio at the eyetem 
output. Inaemch ae the output resistance of the signe! sources (interact- 
ing radiators) with wide-sngle scanning significantly varies ae a rule, 

thie leade to 4 change of the noise temperature of the antenna in the scan- 
nine process, Nevertheless, developers of phase antenns arraye often die- 
regard thie circumstances and during calculation of the potential 
of the system only take into consideration the of the antenna gain 
during scanning. The present paper analyses the effect of the principal 
sources of internal noise of 4 phased antenna array on ite sensitivity, 
taking into consideration the fact that the noise in adjoining channele of 
the antenna can prove to be correlated because of the @utual effect of the 
radiations. it is advisable to consider the effect of the random deflected 
patameters entering into 4 phase antenna array device on ite soiee tempera- 
ture, An example is presented of the calculation of output noise and the 
change of the receiving potential of 4 phased antenna array during scanning. 
— references 7: 6 Russian, 1 Western. 

| 284-6415 














A COMBINED=POLARIZATION ANTENNA 
Moscow RADIO in Russian No 4, 1980 pp 28-10 
KHARCHENKO, K., Leningrad 


|Abetract) Television broadcasting in the Soviet Union uses transmission 
in whieh the electrostatic field leaves the antenna in the horizontal plane 
for some channels, and in the vertical plane for others, This makes recep- 
tion inconvenient if the viewer muet have several single-channel antennas 
that are connected as needed, Thies article describes a gulti-channel anten- 
na that uses one active element to pick up waves with either polarization, 
Recause of lack of polarisation selectivity, such @ system ie more subject 
to interference than antennas designed for receiving waves polarized in a 
single plane, To get around the complicated construction and band restric- 
tions of elliptically polarized antennas, the proposed system uses polari- 
sation that ie turned through @ certain angle relative to the earth, If 
there is no preference for signale of either polarization, thie angle is 
45°. <A thombic antenna is chosen for the best combination of electrical, 
mechanical and tower-loading properties. Construction and tuning are ex- 
plained. Figures 2; references: } Russian. 

{| 291-6610) 




















CERTAIN ASPECTS OF COMPUTER WARD AND SOFT WARE: 
CONTROL, AUTOMATION, TELEMECHANICS, TELIMETERING, 
MACHINE DESIGNING AND PLANNING 





OPTIMUM TRAJECTORY CONTROL IN AN INERTIAL COORDINATE SYSTEM 


Moscow IZVESTIYA AKADEMI! NAUK SSSR: TEKHNICHESKAYA KIBERNETIKA in Russian 
No 3, May/Jun 60 pp 138-143 manuscript received 25 May 79 


KRASOVSKTY, A. A., Moscow 


|Abetract] The problem of optimum control of the motion of the center of 
mass of a moving vehicle is considered for the case where the controlling 
factors are constant (accelerations). The principle of minimum generalized 
work is used to solve the problem in an inertial coordinate system in the 
form of optimum deterministic equations. The specific {orm of the optimi- 
zation function is found for the terminal probleme of reaching 4 given 
point at 4 given time, reaching 4 given point at 4 given time in 4 given 
direction, reaching an arbitrary straight line passing through a given 
point. The proposed algorithms are applicable for any initial relative 
positions (initial conditions) without restrictions. Figures 2; references: 
} Russian. 

[| 287-6610) 


UDC 621,391,268 


APPLICATLON OF ORTHOGONALIZED EXPONENTIAL FUNCTIONS IN APPROXIMATE CORRELA- 
TION ANALYSIS 


Kiev 1ZV. VUZ: RADIOBLEKTRONIKA in Russian Vol 23, No 5, May 80 pp 63-65 
manuscript received 22 Jan 79; after revision 23 Jul 79 


VOLKOV, I. 1. and BATISHCHEV, V. I. 


[Abstract] Methods of correlation analysis based on the representation of 
the functions to be evaluated by 4 series on some orthogonal base occupy a4 
significant place in the practice of statistical analysis of random procese- 
es. The quality of the evaluations obtained during this are determined by 
an entire series of factors and primarily by a kind of selected orthogonal 














funetions, Correlatore with the approximation functions of Legendre and 
others, which have the broadest dissemination, can only solve probleme of 
analyeis for wide-band processes, the correlation functions of which have 
® weakly expressed oscillatory character. In other inetances, in order to 
assure the necessary precision of approximation, one has to retain a large 
number of terme for expansion of the correlation functions, which leade to 
a considerable increase of the requirements on the apparatus and the sta- 
tistical precision of the analyser. The present short communication ap- 
plies orthogonalized exponential functions in an approximate correlation 
analysis, An orthogonal filter ie derived in the form of a tranefer func- 
tion. Realisation of euch a filter which has 4 canonical structure, on the 
basis of contemporary elements of integrated microelectronics, does not of - 
fer particular difficulties, Two algorithes are derived which make it poe- 
sible to evaluate the parameters of the expansions of the correlation func- 
tions of a random process in the tempo of an experiment, during which stor- 
age in the memory of all the totality of values of the analyzable process 
ie not required, The proposed algorithms can most effectively be used dur- 
ing development of the program means of 4 measuring and computing complex 
(TVK), a syetem with the use of sinicomputers and microprocessors. The in- 
vestigations showed that the proposed orthogonal basis is effective during 
analysie of processes with both gonotonic and oscillatory correlation func- 
tions. References: 5 Russian. 

[27 ?-0615] 





UDC 621. 396, 965.8 
ERRORS OF A KALMAN FILTER WITH RESTRICTED WORD LENCTHS 


Kiev IZV. VUZ: RADIOBLEKTRONIKA in Russian Vol 23, No 5, May 80 pp 67-69 
manuscript received 2 Apr 79; after revision, | Aug 79 


KOVAL 'CHUK, I. R. and BOGACHEV, Yu. I. 


[Abstract] Expressions are obtained in this short communication for de- 
termining the errors of a Kalmen filter with a restricted word length. 
This makes it possible to solve the question concerning choice of the nec- 
essary qumber of words during construction of a filter for secondary pro- 
cessing on 4 microprocessor element base. Figures 1; tables 1; references 
3: 2 Russian, 1 Western (in translation). 

[277-6415] 





UDC 621,398 


PARAMETERS PLANE METHOD OF TELETRANSMISSION POR SYNTHESIS OF PULSE-CODE 
SYSTIMS OF TELDMETERING WITH VISUAL DISPLAY 


Kiev IZV, VUZ! RADIORLERTRONIKA in Russian Vol 23, No 5, May 80 pp 67-90 
manuscript received 24 Jan 79; after revision, 24 Jul 79 


BUTAYEV, G. MM, 


{Abetract] One of the most complex problems in the synthesise of pulse-code 
systems of telemetering (PCT) is the choice of the repetition period Ty and 
the category of n signals, inasmuch as the magnitude of certain error compo- 
nente of a PCT depends on the choice of Ty and mn. The present short communi- 
cation proposes 4 parameter plane method for dete mining the aggregate of 
paire of Tp and n during synthesise of pulse-code systeme of telemeter ing 
with visual display. Figures 1; references: 8 Russian, 

[277-6415 











CERTAIN ASPECTS OF PHOTOGRAPHY, 
MOTION PICTURES AND TELEVISION 


UDC 621.317:621,397.13 


METHODS OF DETERMINING AND EVALUATING THE THROUGH SPRCTRAL CHARACTERISTICS 
OF COLOR TELEVISION SIGNAL SENSORS IN A TV CENTER 


Moscow TEKHNIKA KINO I TELEVIDENIYA in Russian No 6, Jun 60 pp 45-49 
LOZHKIN, L. D., POSTARNAK, Ch. G., SUVOROV, G. A, and SHAPIRO, &. HM. 


[Abstract] Methode are described that have been used at Leningrad Tele- 
center to measure the through spectral characteristics o4(\) of color tele- 
vision signal sensors (cameras and projectors): 


0 ee cig 1 OH, 


where i = R, G, B, Y; cqy are the elements of the color-correction matrix; 
ry are the spectral transmission charecteristice of the optical componente 
of the sensors; ¢(\) are the spectral characteristics of sensitivity of the 
photovoltaic elements of the sensors. The measurement results show that 
the through spectral characteristics differ from requirements under practi- 
cal operating conditions, and vary for different sensore that are tested. 
Deviations of spectral characteristics from those specified by GOST State 
standards should be more strictly held within the edmissible tolerances 

to bring the through spectral characterietice of color TV sensors closer 
together. In transmission, consideration suet be teken of the change in 
spectral distribution of emission energy of estudio light sources due to 
variation of the supply voltage. Mathematical aodeling provides a means 

of more accurate determination of the through epectral characteristics of 
color TV sensors. Flowcharte are given for programs for calculating color 
distortions and for generating idealized reference spectra. Figures 6; 
references 6: 6 Russian, 2 Western. 

[297-6610] 
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UDC 621,375,1 
HIGH-SPEED LOGARTTHMIC VIDEO AMPLIFIERS 


Moscow RADIOTEKHNIKA in Russian Vol 35, No 6, Jun 80 pp 90-93 manuscript 
received 29 Oct 79 


DRAZHEV, M. N. and RABOV, S&S. 8., People's Republic of Bulgaria 


[Abstract] Capacitive or transformer interstage coupling is generally 

used in single-channel logarithmic video amplifiers, which reduces the maxi- 
mum repetition rate, These amplifiers generally have a dynamic range of 
about 60-60 or 10-15 dB/stage, and rise time is longer than 10-30 ne. In 
thie article the authors describe comparatively simple and highly stable 
high-speed logarithmic video amplifiers with minimum recovery time using 
resistance-coupled stages. These devices have a wide dynamic range with 
little logarithmic error, A echematjc diagram is given of a four-stage 
amplifier using wide-band differential stages (Czech integrated circuits 
type MA 3006). An additional operational amplifier (Czech integrated cir- 
cuit type MAA 502) stabilizes the DC reference level at the output. Figures 
4; references 10: 5 Russian, 5 Bulgarian. 

| 296-6610) 


UDC 621.391,.822:621.397.61:681.722.7 
NOISES IN IMAGING EQUIPMENT USING CHARGE-COUPLED DEVICES 
Moscow TEKHNIKA KINO I TELEVIDENIYA in Russian No 6, Jun 80 pp 51-57 


MILENIN, WN. K., All-Union Scientific Research Inetitute of Television and 
Radio Broadcast ing 


[Abstract] In semiconductor TV cameras based on charge-coupled devices 
(CCDs) the image quality depends to a considerable extent on the level and 
spectral composition of the noise that arises as the video signal is formed 
by the CCD. In this article the author gives the results of noise analysis 
based on a matrix CCD imaging unit with frame-synchronized charge transfer. 
The unit contains an accumulation section, 4 memory section, an output 
register, a tuned preamplifier, an output amplifier, a clock generator for 
controlling the entire CCD matrix, and also a generator of background charge 
inserted by optical, thermal or electrical means to improve the efficiency 
of charge transfer. Comparative analysis of various sources of noise re- 
veals that the principal source in such an imaging device is the random 
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inherent noise in the CCDs, Expressions are derived for the spectrum of 
resultant noises, These expressions imply that the level of the noise and 
the shape of ite spectrum vary with the qaumbere of the image elements, 
while spectral noise density is concentrated in the upper part of the spec- 
trum and between the harmonice of the horisontal frequency, i.e., the noise 
apectrum is comb-shaped, A method is outlined for evaluating the weighted 
level of the noise in CCD imaging devices, Figures 5; references 22: 13) 
Russian, 9 Western, 

| 297-6610) 


UDC 621. 397,13:796,.092,1(100) 4654, 19: 796,092,1(100) 


REVIEW OF RESEARCH DONE IN 1979 IN THE FIELD OF TELEVISION BROADCASTING 
EQU LPMENT 


Moscow TEKHNIKA KINO I TELEVIDENIYA in Russian No 6, Jun 80 pp 3-9 


PALITSKIY, V. M., DOLGOPOLOV, A. M. and LEONOV, I. V., Main Production 
and Engineering Administration of Gosteleradio SSSR [USSR State Committee 
of the Council of Ministers For Television and Radio Broadcasting) 


[Abstract] In the Soviet Union in 1979 the average daily broadcasting of 
television programe reached 171 hours, including 71 hours of color broad- 
caste by Central Television. In early 1980 the television audience was 
220.8 million, of which 165.9 million were receiving two or more programs. 
Research and design work in 1979 was being done in the following areas: 
development of third-generation studio equipment; series production of 
mobile television equipment; series production of newscasting equipment; 
development of new lighting facilities; development of fourth-generation 
digital TV equipment. The main efforts of the specialists at Gosteleradio 
SSSR have been aimed at setting up the television and radio complex for 
the Olympic Games. Figures 14; references: 10 Russian. 

[ 297-6610) 
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UDC =778,534,45,001,4 


INTRODUCTION OF THE NEW ZT-8 SOUND FILM AT THE LENFIL'Y MOVIE STUDIOS 
Moscow TEKHNIKA KINO I TELEVIDENIYA in Russian No 6, Jun dO pp 28-30 
GENINA, Ye. M., Lenfil's Movie Studios 


[Abetract) A report on teste of 72T-7 and ZT-8 sound film which was de- 
veloped by the Shostkinskiy Branch of Gosniikhimfotoproyekt [State Scien- 
tific-Research Institute of the Chemical-Photographic Industry-project] and 
produced by the Shostkinekiy "Svema" Production Association. The film was 
successfully used by the Lenfil'm Movie Studios, The principal advantages 
of ZT-8 film are light sensitivity and wide latitude of compensation of non- 
linear distortions with an optimum range of working densities extending far 
beyond that of ZT-7. The light sensitivity of ZT-8 film is nearly double 
that of ZT-7. White light ie preferable for recording the sound track on 
ZT-8 film, The exceptional compensation of nonlinear distortions consider- 
ably relaxes the requiremente for making copies with excellent sound, re- 
ducing the volumes of compensation testing, and saving appreciable time and 
388 Figures 5; references: 3 Russian. 

| 297-6610 
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COMMUNICATIONS, COMMUNICATION EQUIPMENT, RECEIVERS AND 
TRANSMITTERS, NETWORKS, RADIO PHYSICS, DATA TRANSMISSION 
AND PROCESSING, INFORMATION THEORY 


upc 519.24 
SEQUENTIAL DETECTION OF SIGNALS WITH MEASUREMENT OF THEIR PARAMETERS 


Moscow IZVESTIYA AKADEMII NAUK SSSR: TEKHNICHESKAYA KIBERNETIKA in Russian 
No 3, May/Jun 80 pp 130-137 manuscript received 6 Jun 78 


TARTAKOVSKIY, A. G., Moscow 


[Abatract] The problem of signal detection and estimetion for a given maxi- 
mum admissible observation time is considered. It is assumed that a many- 
step process is used with observations that are independent from step to 
step, and that are generally the result of analysis of sume random process 
over a fixed time that can be assigned on each step. A method is proposed 
for processing these observations that minimizes the average risk for a 

loss function that depends on time both through the value of the experiment, 
and due to the possible time dependence of the observation of losses assoc i- 
ated with terminal (resultant) solutions. It is shown that with certain 
restrictions, optimum analysis of the input process amounts to derivation 

of an averaged likelihood rule with respect to the unknown informative pa- 
rameters, and comparing it with two variable thresholds that depend on the 
accuracy of the estimation. When the upper threshold is exceeded, a deci- 
sion is made on the presence of a signal, and a parameter estimate is made 
that minimizes average losses. An example is given of the explicit form of 
the thresholds for detection of a gaussian signal against a background of 
white noise. Figures 1; references 12: 10 Russian, 2 Western. 

[ 287-6610) 
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SIMULTANEOUS GRQUENTIAL DETECTION OF A BIGHAL AND ESTIMATION OF ITS 
PARAMETERS I8 THE CASE OF A PRIOR] INDETERMINACY 


Moscow AVTOMATIEA | TRLEMPRHANIEA in Russian Ne 3, Jun 80 pp 11}-122 
manuscript received 24 May 79 


TARTAROVOERTY, A. G., Moseow 


[Abstract] The adaptive Bayes principle for controllable —22 pt o 
cesses ie applied to simultaneous detection (sequential with and 
estimation of 4 signal in the case of @ priori tndeterni 
limited possible qumber of meaeurement etepe. A sequen 
fandom quantities ie aseumed to represent either 
nolee of nolee alone. A decision 
with the indeterminacy e) iminated 
with their maxiowe-likelihood estimators. 
an equation of dynamic programming for the minimum « 
adaptive aigorithe ie constructed accordingly for the 
quadratic less coefficient, extensible to any kind of 
aiso for the important practical case of simultaneously 
mating @ correlated Gavesian « 
white noise of known intensity, The structure o 
channe! for thie case ie shown which includes an intraperiodic (preliminary) 
estimtor and « )-threshold resolver with a logarithmic amplifier, Figures 
1 Ber li: 8 Russian, } Western (1 in translation). 
1-241 











MODELING OF RADIO WAVE PROPAGATION MEDIA ACCORDING TO A POSTERIORI STATIS- 
TICS OF A SPECIFIED PoRn 





Moscow RADIOTERMNIEA | ELPETRONIEA in Ruecian Vol 25, Bo 5, May 80 pp 1093- 
1097 26 May 78 


opie, A. F., OLYANYUR, ¥. FP. and TONATOV, ¥. ¥, 


[Abetract) During on experimental tevestigetion, se well ae during aodel- 
img of media which incorporate in themselves sources of secondary emission 
(passive or active), the 4 posteriori probability cheracterietice of sig- 
aais at the output of theee media seeume various dictributions, depending 
both on the etatietical properties of the sedis themecives and on the 
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statistioa! properties of the electromagnetic waves at the input of these 
media. tn feal situations the etatietioa) properties of the media and the 
input ele@nal are most correctiy described by @ stochastic procese discussed 
in @ 1990 paper by E.1TO, In the present paper, an aigorithe te obtained 
which ehowe thet for modeling the media for propagation of radio waves 
with @ known generating statietic of the input process, it ie necessary to 
introduce the measurable tranefer funetional Git, 6;) in the form of « 
control whieh @akese it possible to obtain the godel of propagation of prac- 
theally any @edia, The sethade necessary to place the procese under con- 
sideration in correspondence with the stochastic differential equations of 
&. 170 are considered, By stabilizing the paremetere of the 4 posterior! 
Gavesian dietribution, it te possible to obtain from it @ control which 
gives « dynamic mode! of 4 wediue, The problem of identification of the 
wedia for propagation of radio waves reduces to construction of 4 eyeta@r 
fer control of the input distribution and seasurement of thie contro), 
Methade exteting at the present time are weed for taking off determinate 
radiation at trangmiesion and taking off of etatietical characterietics at 
reception, Three examples are given of the determination of sodele of 
several known media for propagation of radio waves. Model |: A Rayleigh 
model te taken for long-range tropospheric propagation of radio waves and 
4 nonlinear stochastic equation ie found (block diagram 1). Model 2: Ac- 
cording to known date, the scattering process by hydrometere and water 
vapors in the millimeter waveband ie described by 4 logarithmic normal die- 
tribution, for which a differential etechaetic equation ie found (block 
diagram 2). Model 3: Prom 4 physical point of view, the most complex is 
the procese of propagation of short waves during their paseage through 

the Lonosphere, The most general clase of distribution which is described 
by thie process ie the clase of dietributions which includes in iteelf 
Rayleigh, Routh and other distributions ae partial cases (block diagram }). 
+ we 3; references 6: 4 Russian, 4 Western (one in translation). 

| 284-6415) 
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wpe 621,971 
MODAL AND TIME STRUCTURE OF A DRCIMETER STGNAL 


Moscow BADIOTERHNIKA in Russian Vol 35, No 6, Jun 80 pp 67°70 manuscript 
received after completion 15 Oct 79 


CORBHKOVA, ©. 7., EIVANOVORIY, NH. PF. and PODDEL'GEIY, MH, FP, 


[Abstract] The paper gives the results of experimental studies of the 
modal and time structure of signale in the high-frequency band based on 
cumulative data for 1969-1976 on tranemiesion pathe in the middle latitudes 
ranging from 700 to 6400 im in extent, and on a high-latitude transmission 
path of 900 km, The results show that 4 refined quasiregular model of a 
high-frequency radio signal can be constructed that ie suitable for reli- 
able quantitative estimates in various applications. Analysis of modes 
and identification on the basie of vertical meseurements by radiosonde eye- 
teme shows that the beam approximation is adequate for calculating trane- 
mission pathe, including localization of ltonoepheric regione travereed by 
a radio wave, References: ) Russian, 

| 296-6610) 


Ube «621,374,372 


PULSE-PREQUENCY MODULATION SIGNAL TRANSCEIVER POR AN OPTICAL COMMUNICATION 
LINE 


Moscow RADIOTEKHNIEKA in Russian Vol 35, No 6, Jun 80 pp 86-90 manuscript 
received after completion 5 May 79 


KOSsTOREY, V. &. and KOSTEREVA, f. P. 


[Abetract] Optical commnicetion lines quet be economical with respect to 
energy on the tranemitting side while aaintaining high reliability and pro- 
viding linear modulation and demodulation characteristice. Theee contra- 
dictory requirements are compromised in 
commenication line based on 4 semiconductor emitter. The device vees elec- 
tronic control of the modulator (blocking oscillator) on the tranemitt ing 
side with linearization of the detector current in the receiver. This 
simplifies the circuit and to some extent remowes the contradictions in 
requirements. The system operates on pulee-frequency modulation. The 
oyetation of the transceiver ie explained with echematic, time and block 
diagrams, Tests show that the proposed circuit is applicable to both the 
— decimeter bands. Figures 4; tables 1; references: 7 Russian. 
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vm 6871, M2 


PREQUENCY SHIFT BASED ON A GUNN DIODE 


Woecow RADIOTORINIEA In Russian Vol 35, He 6, Jun 80 pp 42°45 menmecript 
received after completion 5 Sep 79 


CHRLYADIN, A, \ ’ 


|Abetract) An examination te gade of the interaction between © weal @icr> 
wave pulee elena! and a supereritioally doped load-stabilized Conn diode 
The Guan diode wae made of epi oo = 10 w@ active region ant 
dopent concentration of about } om”. The diode wae inetelio’ io « 
waveguide cavity, resonant in the j-cm wave band with one end electrically 
commected to the waveguide wall and a heat eink while the other en! wae 
commected through a filter te . The bles voltage wae 
about one and 4 half times diode osciliation, Ther 
oscillation was dropped to level of 3 noise by an adjueting rod in 
the wide wall of the waveguide and an transforme:. A console 

esc llloscope and current transformer were weed for monitoring the current 
through the dioge, A weak signal with frequency equal to the pre-exiert ing 
oscillations wae applied to the diede through @ cireuletor. Ae soon ae 

the power exceeded « certain eritical level, a radio pulec appesred in the 
output branch of the clreuleter with @ slightly frequency [tt ‘6 chown thet 
as the lewel of the ‘opwt efgnal ie imeressed there ie © stepwise change i» 
the frequency od amplitude of the Signal, The suthor thenke I. 1, 
Sokolowekiy for advice. Pigures 4; 3: 10 Russian, ) Western 

| 296-6610) 




















UPC «671, 9) 


COMPARING METHODS OF OPTIMIZING SYSTEMS WITH RESPACT TO VECTOR AND SCALAR 
CRITERIA 


Noecow RADIOTORINIFA in Russian Vol 35, No 6, Jun 80 pp 32-™ marmmecript 
received after omietton § few 7¢ 


SERVINGETY. Ye. ©, 


[Abstract)  p'intretion theory involves phases of formulation oof calcu 
lation. The [iret phase is decisive because inadequate formuis: ion wil! 
fesult in systame thet ate aot optiaum. In this paper the eothot compres 
the scalar od vector approaches to formulating optimigatios «riteris ‘sed 
on 4 survey of the literature, The vweeter eriterion gives the saraneter> 








of quality eof the eyetes a@ the @ eeordinates of a veetor in @-dinensional 
space. Opi tel eation with fespeet te @ veeter eriterion involves finding 
the eet of acmlesthle solutions Ghat eatiefy the initial eonetfainte, di- 
viding (his eet [eto (wo noninterseeting subsets, one of which ineludes 
aii the “werer’ eeleslons, and selecting the optimum solution from the 
Other ret scalar terion assignee come function of the parameters 
of quality » “yol @, ahd optimipation towelvee finding the extremum 
of thle fume oa, (he eafer problem being the selection of the initial fune- 
tion Compe: eon showe that in prineipie there ic no reseen to prefer one 
aperoe’) wer the other, Figures 1) references: 2) Russian, 

| 296-6610) 





we 621,991.) 
SYNTHESIZE OF DATA SIGNALS WEITW LOCALIZED FREQUENCY SPECTRUM 


: ADILOTRRMN KA tuesian Vol 35, ‘© 6, Jun 80 pp 15-21 manuscript 
c *— at sap etion 23 Apr 7° 


PAS » 2 h, 


\Abetract) Date treme esfon ower chonnele with 4 limited passband involves 
liege qomere te 6 © sal with Mimited frequency spectrum, Thies is done 

b> ampltivede. freqoee:) and phase keying followed by spectrum limitation 
weing am eneiog ‘liter, The euthor eolwee the problem of synthesiaing a 
seme) te the ‘ore co «6 time series, which may be 4 Kotel'’nikew series, 

Tle simplilies toe eseleg filter and enables using one filter to shape 
differest slemeie. ~« syethesieer can be made ae an integrate? cireuit, 


an’ * ©*anemiceiow « eeel com be controlled in an additive commun‘cation 
es ecm. (¢ (© shows “bat a9 interpolating pulee with given continuous 
fici te ‘feeeenes spectrum (the qpim dete eignal) can be approximated on a 


finite ©ome interve * @ eum of K weighted linearly independent functions, 
Thee ope tram of (ho comultent @ignal interpoletes the given spectrum at K 
po'ets -\» e#emple ‘© given of caleuletion of the weighting coeff ictents 
(the epectror tr the given baste) by eeing the proposed approximation. it 
ic shows fet ‘iocrete epeetra can be ganped se 6 bisection. Modifications 


of eyetame © Serres’: fumnetions are gives. Practical results confirm the 
e' ec! veoeee of the proposed appromigation io forming 4 signe! for date 

t ranean! s« io ‘i@eree 5S; references: * Russian. 
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UDC 621,991,2 


SOME CHARACTERISTICS OF ENSEMBLES OF PERIODIC DISCRETE SIGNALS WITH IDEAL 
CORRELAT LOW FUNCT LOWS 


Kiew L7V. VUE) BADIONLERTRONIKA in Russian Vol 23, No 5, May 80 pp 55-58 
mahuectipt received 16 Ape 79; after revieton 3 Jul 79 


IPATOV, V. ?. and PrponoV, B, V, 


[Abstract An laweetieatton te ade of ensembles of periodic discrete sig- 
wale, the perlodte correlation funetions of which are ideal, i.e., they 
vanieh ‘or all aliquant — of displacement, and the maximum peake of 
the perio’! mtually correlative functions take the sinimum possible valuce 
with euch periodic correlative functions, References 4: 1 Russian, } 
Western, 

(277-6415) 





CONCERNING OF TINUM FL CEPTION OF A CLASS OF GAUSSIAN RANDOM PULSE SIGNALS 
\OATNS” |. WoL) Oh) SUND IN THE CASE OF PARAMETRIC A PRIORI INDETERMINACY 


Moscow RADLOTHRINIFA | ELERTRONIKA in Russian Vol 24, No 6, Jun 80 pp 
1198-1702 manuecript received 28 Dec 78 


RYBAROV, 8. 5. 


[Abetract| The Rayleigh, Hoyt, Rice, Beckman and generalized Gaussian 
modele describe a broed clase of signal propagation channels in randomly 
inhomogeneous media. The probabilistic mechanism of existence of a given 
mode! is determined by the characteristics of the transmission path and 
the conditions of propagation. Each of these models can be parametrically 
defined by using « generalized Gaussian aodel in term of the ratio of 
average powers of the regular and fluctuation componente of the signal 

a’ = (m’? = a,’ PY Coe? * on), @ coefficient that characterizes the skewness 
vith respect to variences of the quadrature + * = o,’/og’, the 
phase angie of the seguias component ¢ * one VY* and the mean equate 
ni * ie + my” eere Me, Bg, Oc7, Oy are the everage velues 


and variances of the cormally dietributed quadrature components. On actus! 
tranepiseion pathe. ‘hese parameters change fairly slowly, and the time 
correlation functions of locally « signal quadrature componente are 
oproxtimeted by T(r) © Ry Ce) = etl") , where + ie the time dispersion, 








vod i/o ta the correlation time, Thee for mest propagation channels the 
values of a, Ky @. 8, @ Can be taken ae unknown, but constant over the ob- 
servation period, Recurrent algoritime are found for the ratio of plausi- 


biits 6 filtration by using the method of eyntheete of cocimum receivers 
or 10 | within the framework of the afapt ive Mayes approach, 
ft ie aeeu ) ieoale and nofee belong co the clase of periodically 
unatead mf eee described by ‘he eeneralieed Causelen aodel 

with param +io°) indeterminacy. A block ¢lagres of an optimum re- 
ceiver te veo. Stgures 1) weferences 5: 5 Russian, | Weatern, 
1292-6610) 


Voc 621 991,86:510.5 


QASL-OPTIM'™ ALCORTT® OF INCORERENT SICNAL DETPCTION IN NONCAUSSTAN 
INTERFPRENCI 


1— “ LAD TL . 1A -YTRONTRA it Rueeian Ve? a4, we 6, Jun 50 PP 1305- 
i we “a rip ei . Jan 79 
sHkK'N. LL, ¥ en vi ‘ G. Dd. 


‘\beteact! Ae examteetion de aade of the problem of detection of a signal 
s()) with unknown foltfel phase distributed uniformly on the interval 
\-. ©) egateet a backeround of “white” Gauesian noise a(t) and interfer- 
ine aienale that cotneice dim structure with the useful signais. The phase 
diateibocton of the tocecfering eignals hae a uniform law on the interval 
lew, ©), aed the times of appearance of interference on the interval of 
signal ection (0, T) conform to Poiseon distribution with 4 given intensity. 
amused that the 22 of «(enale and ‘nterference are unknown. 


A detection a ithe ie derive’, and « receiver is proposed that 
Tr s tate olgor (hm. FPormulas are derived for calculating the total 
probability of errer of this receiver, [t is shown chat the proposed cir- 


cult veallees petentia!l interference iemunity that is independent of the 
ratio wees © (ee eof teeerference  Firuree 2: references: 1 Russian. 








UDC 621,991,172 


MULTICHANNEL DISCRETE FILTRATION IN THE CASE OF PERTURBATIONS IN THE 
CHANNELS 


Moscow AVTOMATIKA I TELEMEKHANIKA in Russian No 3}, Mar 80 pp 62-70 manu- 
script received 9 Apr 79 


ORLSHIN, Yu. P., Leningrad 


[Abetract]) A discrete random process describable by 4 linear difference 
equation te estimated according to the Bayes method, each of the channele 

in the multichannel system being at a given inetant of time either opera- 
tive or inoperative with the respective probabilities qy and l-q,. The 
state of each channel ie characterized by a random sequence wh can be 
constant and equal correspondingly to 1 or oq with the respective probabili- 
ties qq and l-qq. This sequence can aleo be one of independent random vari- 
ables, which corresponds to an increase in the noise level during and due to 
measurements. Filtration algorithms and filtere are constructed, optimal 
for the firet case and suboptimal for the second case. Ase an illustrative 
example serves 4 2-channel system with possible perturbations and with a 
scalar process desecribable by a firet-order difference equation, Here 4 
suboptimal nonlinear filter is found to be sore reliable than an optimal 
linear one or a Kalman filter. Figures }; references 6: 1} Russian, } 
Western. 
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UDC 621. 391,.822:621, 396,62 
THE NOISE FACTOR OF A RECEIVER IN THE PRESENCE OF INTERFERENCE 


Moscow RADIOTEKHNIKA in Russian Vol 35, No 6, June 80 pp 35-6) manuscript 
received 21 May 79 


ALGAZINOV, E. K. and BOBRESHOV, A. M. 


[Abstract] Currently used techniques for evaluating the noise factor of « 
receiver are not adequate for evaluation of sensitivity in the presence of 
stromg interference. A new expression for the power factor is suggested 
that gives 4 more accurate idea of the change in sensitivity with inter- 
ference: y * he ST where the qumerator ie the coefficient of noise 


suppression equal to the ratio of the output noise power measured with non- 
retro input interference to the value measured without input interference, 
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and the denominator is the coefficient of blocking that characterizes the 
change in gain with interference, equal to the output signal power measured 
with non-tero input interference to the value measured without input inter=- 
ference, An example of application of thie expression is given, Figure 1; 
references ?: 1 Russian, | Western (in translation), 

| 296-6610) 


CALCULATION OF ELECTROMAGNETIC COMPATIBILITY OF MOBILE RADIO STATIONS 
Moscow AVTOMATINA, TELUMEKHANIKA I SVYAZ' in Russian No 6, Jun 80 pp 46-47 


|Abstract| Recommendations are given on calculating the electromagnetic 
cGmpatibility of mobile communication facilities with regard to interfer- 
ing effects on the main channel and in adjacent frequency channels. Spatial 
separation between stations is determined from propagation curves showing 
the interference field strength as a function of distance, The gutual in- 
terference of two radio stations or networks can be disregarded if the 
ratio of the useful to the interfering signals at the reception point is 
greater than some specified value called the shielding ratio for a given 
length of time. The shielding ratio ie taken as the minimum acceptable 
fignal-to-noise ratio at the receiver input for which given communication 
quality ie still realized, The following shielding signal-to-noise ratios 
at the reception point have been established for single-channel mobile 
networks in the decimeter wave band: — 48 for networks operating in a 
combined frequency channel on the same frequency; -15 4B for networks oper- 
ating in channels separated by half the frequency difference between ad- 
jacent channels; -50 dB for networke operating in adjacent frequency chan- 
nels. — are given on preventing intermodulation. Figures 2. 
| 302-6610 








UDC 621, 996, 221621, 971,992, 15551, 510, 5991519,2 
STATISTICA: MODELL OF 4 TWO-BRAM LONOSPHERIC SIONAL 


Moscow (ADTOTOOOIEA | ELERTRONIKA in Ruseian Vol 25, No 5, May 80 pp 1097- 
1100 manuscript recetved 9 Oet 78 


KAYNARA. V. N. and ARTEMENKO, I, 6, 


[Abetre A «tatiecteal model te considered of 4 narrow-band radio signa! 
reflec’ (rom (ye fonosphere, which is the eum of two single signale each 


of which © seine ,ormal and random components, It is aseumed that the 
single slo mole eto propagated along individual trajectories (beams) and the 
probehi ity dem icy of eaeh of them te deseribed by the RAYS law, It is 


also seouse’ « of Coe initial phases of quasi-regular (mirror-like) compo- 
nente .« rantice ‘ue cttons of time and are distributed uniformly in the 
intervel © © The cesulte obtained make it poseible to conclude that the 
proposes tw. |e sodel has Large descriptive possibilities as compared with 
the scot often used RAYS godel and can be used during an analysis of struc- 
ture. ace th» probability properties of signals reflected from the iono- 
apher: ‘igure ©: ceferences 5: 4 Rusetan, | b stern, 

[ 284 6415) 


UDC 621, 396:621. 391.2 
STONAL OFPTIMO7ATION IN MATCHED PROCESSING UNDER CONDITIONS OF CLUTTER 


Moscow “ADIOTORUNIEY 1 BLERTRONIKA in Russian Vol 25, No 5, May 80 pp 970- 
974 manmecript received 5 Jan 79 


KOSHEVOY. V. M., LISETSETIY, WN. V¥. and SVERDLIK, M. B. 


|Abetrea ct! tr 9 obleme of discrimination of signals on a background of 
clutter, cho'ce of the form of the probing signal is important. <A special 
place in ‘hie e tuation ts where signal processing in the receiving channe! 
is performe’ by « watched filter. Such processing, unlike matched process- 
ing. wi i.> |l) (be general case is an optimum invariant to the magnitude of 
the clutter-to solee ratio, has an additional advantage during practical 
con@truct on of eysteme because one and the same electrical network can be 
used for production of the signal and for its processing. Although an in- 
tegra! eque'ton for the optimum signal is obtained in a number of works in 
the ‘f ccecure, uo to now sufficiently substantiated methods for its solu- 
tion a-> lecking. The present paper develops two iteration methods of syn- 
thee » of elene ©. ‘ntended for matched processing in the receiving channe). 
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The problem of the convergence of iteration processes of oplimigation was 
examined with the use of a digital computer, The investigations made with 
different initial approximations show that the method of successive approxi- 
mations assures convergence of the iteration process independent of the 
choice of initial approximations, both for an equation on the basis of an 
inverse operator and for an equation on the basis of « supplemental sone, 
During this, ir the general case the rate of convergence for the two methods 
is different. When the size of the area of the interference sone is less 
than the inverse operator N, the rate of convergence of the iteration pro- 
cess in the case of an approach on the basis of an inverse operator becomes 
higher than in the case of 4 supplementary sone, However, allowing for the 
fact that with an increase of the base, the signals being optimized in- 
crease the difficulties connected with the necessity for calculation of the 
inverse operato:, use of an approach on the basis of the supplementary zone 
is found to be preferable from the point of view of the overall time expendi- 
ture of a digital computer on a solution of the problew of synthesis. Ref- 
erences 6: 4 Russian, 2 Western. 
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upc 62.. 396.61 621,396.2 


DETERMINATION OF HIGH-FREQUENCY SIGNAL DISTORTIONS ‘Orr FOUPRL E> TANSPORMA- 
TION WITH SPECTRUM LIMITATION 


Kiev IZ7V. VUZ: RADIOBLEKTRONIKA in Russian Vol 23, “o 5, wy 1980 pp 37-41 
manuscript received 19 Feb 79; after revision 19 July ©9 


DRAPITS, V. A. and KOVALEVSKIY, E. A, 


[Abstract] During analysis of radio engineering syscems by the method of 
mathematical modeling, the initial data for construction of a design model 
are often the experimental frequency characteristics of — ete > 
vices obtained in the limited zone of frequencies 0)' 0, > 0, a 

The time representation of a signal which has 44 such a Sees 
is obtained with the aid of a Fourier reconversion. However, it is known 
that the signal obtained is physically not realizable beceuse it is infin- 
ite with respect to duration and originates the earlier arrival of the 
input signal, t.e., it is distorted with respect to 4 signe!, unli#ited 
with respect to spectrum. During evaluation of the quality of the models 
for « number of systems, it is essentially necessary to determine these dis- 
tortions in the time intervals, irrespective of the duration of the signal. 
Tye present paper derives an asymptotic expression for determining the 
distortions of the time representation of a high-frequency signal with a 
two-way limitation of ite spectra. A mathematical model using the 

Fourier transformation is proposed. The range of applicability of the 
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asymptotic expression is determined by two examples: 1) Determination of 
the error of time representation of a radio pulse with ¢ rectangular en- 
velope; and 2) Consideration of the distortion of a linear frequency modu- 
lated pulee signal, Figures 3; references 3: 2 Russian, 1 Weatern (in 
translation), 
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UDC 621, 396,93:681. 323 


DETERMINING THE DURATIONS OF RADIO PULSES WITH SMOOTHLY VARYING ENVELOPES 
FROM THEIR AMPLITUDE SPECTRA 


Novocherkasek IZ7V. VUZ: ELEKTROMEKHANIKA in Russian No 5, May 80 pp 439- 
444 manuscript received 4 Apr 78 


BARMETOV, Yu. P., junior research worker, Voronezh Technological Institute; 
YEVTEYEV, Yu. 1., candidate in technical sciences, dotsent, Voronezh Tech- 
nological Institute; and KUSHCHEV, B. I., candidate in physicotechnical 
eciences, professor, rector, Voronezh Technological Institute 


[Abstract] Use of a digital computer and a discrete Fourier transformation 
of the amplitude spectrum is considered for determination of the duration 
of a radio pulse with a emoothly varying envelope. The procedure is ap- 
plied here to radio pulees with a rectangular, sinusoidal, or sin?-envelope. 
In each case the signal is assumed to be a narrow-band one, with the carrier 
frequency much higher than the width of the envelope spectrum. The dura- 
tion scale factor is almost constant, for a given power exponent in the 
Fourier series, over a wide range of pulse durations (ratio of pulse period 
to time discretization interval) but differs for the various envelopes. A 
sufficiently high accuracy is attainable without taking into account al! 
harmonics in the Fourier series, fewer harmonice being necessary with 4 
higher power exponent and for a narrower envelope spectrum. Figures 2; 
tables 3; references: 2 Russian. 

[ 303-2415) 
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UDC 621,396.96 
CORRELATION CHARACTERISTICS OF NOISELIKE SIGNALS 


Kiev IZV. VUZ: RADIOBRLEKTRONIKA Vol 23, No 5, May © pp 95°97 manuseript 
received 23 Apr 79; after revision 10 Sep 79 


CHECHIK, L. A. 


[Abetract] Applications of a narrow-band Gaussian process are used in 
radio communication systems ae noiselike signals, This short communication 
investigates the distribution nature of the two-dimensional correlation 
function of such signale for the case where the spectrum of the initial 
Gaussian process is constant in the frequency band at... The medium fre- 
quency of the spectrum is equal to f,, fg >> Of,. Outside of the band 

Of,, the spectral density equals zeio, References: 4 Russian, 
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ube =621,397 
CHARGE INVERSION IN CHARGE-COUPLED DEVICES 


Moscow RADIOTEKHNIKA in Russian Vol 35, No 6, Jun © pp 10-14 manuscript 
received after completion 3 Dec 79 


AMINEV, A. M,, SULTANOV, A, Kh., TIMOPEYEV, A. ©. anc FOVALEV, Yu. I, 


[Abstract] Charge-coupled devices (CCD) are being sore and more widely 
used in analog signal processing equipment. In  « ecneral case, signal 
processing in such devices involves the followi:« ss or operations: 1) 
Quantizing the input signal; 2) Capacitor charge storsge; 3) Charge trans- 
fer from one capacitor to another; 4) Charge rea ot from the output stor- 
age capacitor; 5) Charge multiplication by a given cumber (weighting); and 
6) Reconstruction of the analog signal from the secuence of samples. A 
technique is proposed for improving the effectivences of using CCDs in ana- 
log devices by reducing the error of signal input /ov'put operations anu the 
error of multiplication. This method involves charge tranefer with change 
of sign, which enables charge inversion, i.e., m)\iplication by -1 and 
subtraction of charges with an error of the order of the lose of charge in 
one transfer. A schematic diagram and time diagrams sre given for a charge- 
inverting circuit based on bipolar bucket brigades. “easurement results 
ehow an inversion error of from 0.4 to 1.5% with an inpuc charge range of 
10-50 pC. Figures 3; references 5: 3 Russian, 2 Western. 
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UDC 658,011,461:656, 254, 16:621, 396, 4,004,69 
EFFECTIVENESS OF UPDATING RADIO RELAY LINES IN THE MINISTRY OF RAILROADS 
Moscow AVTOMATIKA, TELEMEKHANIKA I SVYAZ' in Russian No 6, Jun 80 pp 31-33 
CHRIKOV, G. D., chief project engineer, Gidrotranssignalsvyaz' 


[Abatract) An economic analysis is made of the effectiveness of updating 
radio relay lines in the Ministry of railroade by replacing old and obso~ 
lescent equipment or entire relay systems, and also by repairing and modi- 
fying existing equipment. The investments in the active part of fixed capi- 
tal increase to 85-90% as compared with the 30-35% invested in new construc- 
tion. This accelerates the growth of labor productivity per unit of capi- 
tal investment. The ceconstruction of radio relay lines has other advan- 
tages over new construction: increased capacity of the lines, shorter con- 
struction periods, more rapid payoff of investments, maximum utilization of 
the knowledge of specialists and collectives of skilled workers, improve- 
ment of labor organization and better working conditions. A specific ex- 
ample of the effectiveness of reconstruction is given by figures on the 
Gor'kiy Railroad: staff reduction--56%; increase in number of channels-- 
550%; increase in labor productivity--1250%; savings of metal--5 metric 
tons; savings of electric power--doubled; reduction of overhead--cut in 
half. Tables 2. 

| 302-6610] 
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COMPONENT ® AND CIRCUIT ELEMENTS, WAVROU IDES, 
CAVITY RESONATORS AND FILTERS 


PULSE<OURATION MODULATION POR THYRISTORIZED ABOULATORS 
Mosoew RADIO in Russian Wo 4, 1980 p 75 
COLOBOV, A, (decreased), Moscow 


[Abetract| The thytictorized power regulators now weed in resistance 
furnace comttel ate baced on pulee=phase sodulation with « comparatively 
low power factor when the duty factor ie high, Such regulators cause con- 
siderable interference in power supply cireuite., The author proposes 
power control by pulee-duration modulation in which the thyrietore operate 
ae ewiteches with @ discrete change in engle of flow, Guch @ goduletor gen 
erates Square controlling pulees with variable duty factor that are fed to 
the input of the thyrietorized regulatere to control the echtaap ensues 





the load. Sao Gueenan Guus 

of the duty fector quitiplied by the nominal power of the facility. Regu- 

lation ranges from 20 to LOOR of the nominal power. Schematic and time 
ion 


ic 
dlagteme are given and the operat of the modulator ie explained. Radio 
interference ie virtually eliminated because ewitching i¢ eynchronized with 
the time when the inetanteneous value of the line woltage is at sero, 
Figures 2, 
| 291-6610) 


UDC «334,8,08:596,5,08:621, 917.7 
A COARLAL-WAVEOU IDE TYPE THERMAL NOISE CENPRATOR 
Moscow IZMERITEL'TAYA THKMNIEA in Russian No 5, May 80 p 69 
RESHFTNIKOV, 0. x. 
[Abetract) Solometric power converters have noise characteristics wh 
make them suitable ae thermal nolee generatore, if the power lowe can 
increased substantially. Thie ie possible with a closer coupling betveen 

fon 


the bot tungeten wire and the waveguide channel]. Here 4 construct 
shown where the thin bolometer wire constitutes the inner conductor of 











Ooanlal waveguide, The coellictente of the seattering mattin for such a 
waveguide, conlalaing «4 leesy inhomogeneity with the resultant admittance 
¥, and @ lossless transition, are 6); © =V¥e/(2* Ve) and sype 2/12 Vp), 

fer @ typical waveguide channel with a 35815 ame” cress seetion, an inner 
(ofductot } am in dlameter 40d af outer conductor 6 @m in diameter, the 
voltage standing~wave fatio feup* (1 |6))/)/Cl= 8)) ) deoreages aemptott- 
oally to appromimately 1,95 and the attenuation Be td log 8) ° deereases 
aeyeptotically to approsimately 0,9 48 ae the sicrowave frequency inereases 
over an operating fange from 5.5 te 8.35 Glig, Figures 2) references: 1} 
Ruesian, 

1 290= 2415) 


UDC +621, 78,02 
PRORLEMES IN THE DESIGN OF INVARIANT SYSTEMS WITH A RELAY ELPMENT 


Novocherkacek I7V. VU7: SELPRTROMERHANIEA in Russian No 5, May 80 pp 482- 
484 manuscript received 11 Sep 78 


poroacov, Vv. N., candidate in technical sciences, Dotsent, Moscow Inetitute 
of Plectrical Machine Building 


[Abetract] A relay evetem invariant with respect to changes in the trane- 
fer ratio and in the tige conetant of a first-order linear contro] object 

ie considered for operation in the oscillatory mode between two limit levels 
with external synchronization. The problem of designing euch 4 system is 
anaiveed in terme of the frequency characteristic and the amplitude rela- 
tions. A practical example of such 4 system is an automatic regulator of 
the heat treatment procese for glase-plastic materials. Figures 2; refer- 
ences: 3 Russian, 
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Woe 623,918,2 


VALIDATION OF THE 2=<FLUX INSPECTION PROCEDURE POR PRMANENT MAGNETS MADE 
OF HIGH<CORRCIVE MATERIAL® 


Novecherkacsk 17V, VUE. FLERTROMERHANIKA tn Russian No 5, May 80 pp 534- 
536 manuscript received 5 Apr 78 


VASIL'YRVA, \. Ay and MARTYNOV, V, ¥, 


[Abstract] The demagnetization curve for high=coercive permanent magnets 
is linear through almoet the entire second quadrant, which makes inspection 
by Measurement of the magnetic flux at two operating pointe feasible, On 
the basie of the (He Hy)/ (y= Hy) (O)~ 0)/(O,- %») equation with 6;- Wyk) 


and @.= Heke the H,@ coordinates of the point corresponding to the saniaum 
energy product are also determined and then the remnance and the fictitious 
(extra-polated) coercive force, The somewhat lower real coercive force is 
determined with the aid of two correction factors, one accounting for the 
nonlinearity of the demagnetization curve in thie wicinity, and one of cor- 
relation with experimental data, Numerical valves of these factors are 
given for grades 2BAi, 181, 204 barium ferrite an’ eredes 0537, KBS7A 
oly alloy. Figures 1; tables 1; rei or-mees: 2 Rusetan, 
W3-2415] 


DISPERSION PQUALLON POR LAMINATED METAL-PERRITE STRUCTURE 


Kiew 12). VUZt RADLORLERTRONIEKA in Russian Vol 23, No 5, May 80 pp 74-75 
manuscript received 12 Feb 79; after revision 24 Sep 79 


KALINIKOS, 8. A. and MITEVA, &. I. 


[Abstract] Delay lines using the effect of the propagation of spin waves 
in ferrite filme (e.g., yttriumiron garnet) have found use in the micro- 
wave band. The probleme of an analysis of the spectra of spin waves in 
various laminar structures on 4 basis of magnetic filme have repeatedly 
been covered in the literature. However, the question of the form of the 
structure of a spin wave for the general case of the laminated structure 
meta i--insulator--ferrite--inesulation--setal is of some interest because 
just such structures are used in real designs of delay lines. In the pres- 
e\t short communication a laminated structure is studied which consiete of 
a ferrite ‘film tangentially magnetized up to saturation along the « axis, 
separated on two sides from the conducting surface by two insulating layers 


92 














of different thicknesses, Consideration te frestticted to the interval ef 
values of the wave quabere free 10° te 10° em”’, in Whteh the magnetoetat te 
appron imation he true, Because in practice comparatively spin wavee 
(with ky « 20° ew"') are used, then during construction of @ delay line, 

a etal surfacing can increase the delay time, Figures 3, references 4) 

i Russian, } Western, 
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we 621,952 
A TRIPLE<LAVER MACHETOSTRICTIVE ELGDT 


Novecherkacek I7V. VUE: ELERTROMEKHANIEA in Ruseian No 5, May 80 pp 478 
481 manuscript received 24 Feb 78; after completion, 10 Auge 76 


NANITOKOV, EK. K., doctor of technical setences, professor, Khar'kov Inett- 
tute of Public Structure Engineers; end THRESHIN, VY. N., graduate student, 
Khar'kow Inetitute of Public Structure Engineere 


[Abstract] Bimetallic magnetostrictive elements are subject to flexure not 
only caueed by @agnetoetrictive forces but e@leo by changee in the ambient 
temperature, Here addition of « third layer (of « sommagnet 

one side ie considered a6 meane of 
layer strip fined at one end ie treated a6 « cantilever beam and from the 
appropriate deflection equation the seceseery thickness of the compenest ing 
layer ie calewlated, Numerical reeulte 
for @ strip consisting of 4 0.5 @ 
0.5 a thick layer of 8) aickel and 
brass layer should be 0.4 a thick 
sensitive than « plain bimetallic 
sian. 
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USE OF PERTURBATION METHOD POR CALCULATION OF THE ELIXGINTS OF THE TRANS 
MISSION MATRIX OF A MULTIOCONDUCTOR LINE IN A NONUNTPORM DIRLPCTRIC 


Moscow RADIOTOAMNIEA | PLERTRONTEA in Ruesian Vol 25, No 5, May 80 pe 1079 
1080 manuecrip: received 21 bep 78 


VERSHININ, 1, 4. and VOROR'YEV, P. A, 


[Abstract] Use of large integrated cireuite in high-speed computers and 
Sicrostfip lines in @icrowave white leade to the problem of calculating 

the (fanemiesion matrix of 4 @ulticonductor line in @ nonunifors dielec- 
tric, Recording of ite elements is connected with finding the phase veloci- 
ty of the normal waves “It/IT TT ‘being propagated Oy * the chararacter- 


istic walues of the matrix product of the linear inductance and the linear 
capacitance of the line LC) and aleo of the @atrix of H, the colume of 
which, hy are the characteristic vectore of LC and reflect distribution of 
the voltage amplitudes in the conductores for corresponding sormal waves. 
With known matrices, | and C are required in orier to solwe the indicated 
problem for characteristic values, Numerical methods for ite solution are 
time coneuming and ate derived of clear representation. The present paper 
proposes 4@ perturbation method which makes it possible to overcome these 
disadvantages. it le shown that the proposed methad leads to 4 reduction 
of the time for calculation of the elemente of 4 tranemission matrix be- 
cause analytical expreseione are used for the initial approximation. #y 
virtue of the emaliness of matrix 8 they make it possible with sufficient 
precision te evaluate the phase velocity and the expected distribution of 
amplitude, ae well a8 to analyse their possible conduct during change of 
linear parameters, The independence of the characteristic vectore of the 
L'C’ matrix chosen from the walue of ite elements (ae in the case of « 
doubled conmected line with identical conductors) gives « significant 

economy of calculation time during optimization of waite, connected with «4 
change of the dimensions of the lines. References 10: 7 Russian, } Western. 
| 284-6415) 














UDC 621, 572,2,001, 24 
OPENING AT EXD OF MICROSTRIP LINE 


Meecow RADLOTERHNIKA | FELERTRONIEKA in Russian Vol 25, No 5, May 80 pp 1084- 
108) manuscript received 1 Dec 78 


WErEDOV, Ye, 1., NEPRDOV, |, Ye. and PIALKOVORIY, A, T, 


[Abetract] One of the principal probleme in the construction of the elec= 
trodynamic foundation of computer-aided design of microwave integrated cir- 
cvulte te the problem of calculating the scattering matrices of typical non- 
unifore eicrostrip lines (MSL). An opening at the end (#0) of a MBL is 
widely used in integrated circuits and consequently an electrodynamic an- 
aiyete of it ie important, In the present short communication an analysis 
ie made of the phenomena at the open end of a MSL during the incidence on 
it of @ quasi-TE wave with kdvl within the framework of the Oliner method. 
(Here @ te the thickness of the dielectric layer, the substrate of a MSL; 
and k = kor'®D where «,. are the relative electrical and magnetic permea- 
bility of the substrate, ky * 2/) = w/c, the wave number in @ vacuum.) 

A comparison of the sumerical resulte obtained here for the scattering 
matrices of the open end of @ nonsymmetrical MSL, with the known resulte 
from 4 ode! with « “cover” shows an obvious inadmissibility of the use of 
such @ “closed” model for caleulations of the diffraction characteristice 
of an open end MSL. Figures 3; references 9: 7 Russian, 2 Western. 
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UDC 621.372.868.001, 24 


RESONANT CHARACTERISTICS OF AN EVANESCENT WAVECUIDE SECTION WITH A 
DIELOCTRIC LAYER 


Moscow RADIOTERHNIKA | ELEKTROWIKA in Russian Vol 24, No 6, Jun 80 pp 
1283-1286 manuscript received 26 Jun 78 


SRC, M. N., KAPILEVICH, 8. Yu. and SININ, BN. 5S. 


[Abetract|] Resonant phenomera in evanescent waveguides are extensively 
vueed in developing @intature frequency-selective microwave devices. These 
effects come about when conductive or dielectric inhomogeneities are in- 
serted in the evanescent waveguide. In this article the authore consider 
the influence that the geometry of « waveguide-dielectric structure hee 
on the resonant characteristics of the eyetem, and on the longitudinal 


5 





distribution of the field, Pused quarts wae used ae the fiat dielectric 
layer, The dielectric layer was located in 4 rectangular evanescent wave= 
guide of given width, excited by the fundamental mode of another rectangu- 
lar waveguide of different width, The heights of the two waveguides are 
the same, Expressions for the elements of the Sematrian are found from the 
comition of continuity of the transverse components of the electric and 
magnetic fieldr on the interfaces of the media and in the input and output 
cross sections. Electric field dietributions are given as caleulated by 
the formula derived in the paper, The nature of the field distribution te 
similar to that in cavity waveguides, figures 4; references 7: 5 Russian, 
2 Western, 
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UDC 621, 372,86,069,75-419 


ALGORTTHIMIZATION OF PROBLEM OF PROPAGATION OF WAVES IN MICROSTRIP STRUC- 
TURES WITH GYROMAGNETIC LAYERS (TRANSVERSE MAGIPTIZATION IN THE PLANE OF 
THE LAYER) 


Moscow RADIOTEXHNIKA 1 ELEKTRONIKA in Russian Vo! 5, No 5, May 80 pp 930- 
939 manuscript received 1) Now 7# 


CLOSHCHENKO, A. G., KURUSHIN, Ye. P., NBGANOV, '. A,, NEPEDOV, Ve, 1. and 
SANTALOV, NP. 


[Abstract] A generalized shielded tranemissio: ce with an arbitrary qum- 
ber of current-conducting strips on 4 gultilaye: svoostrate of gyrotropic 

and isotropic layers is studied. The problem retuces to a system of Pred- 
holm integral equations for the electrical and esenetic currents, the alge- 
braization of which is produced by the Galorkin method. With the object of 
accelerating convergence of the results, additional terme are introduced 
into the system of basic functions, taking into account the distinctive fea- 
tures of currents at the edges of the strip and slots. farlier a similar 
method was developed for 4 nonsymmetrical strip line on a ferrite substrate 
and on 4 dielectric subscrate, so that the present work is their generaliza- 
tion for multilayer etructures. The approach used in the work to 4 calcula- 
tion of complex transmission lines on combined anisotropic substrates nakes 
it possible in 4 number of cases to realize the program, even on computers 
of average power, The program of calculation of an inverted strip line, 

for example, on the extremely low-powered computer, the YeS-10-20, requires 
30-40 seconds of computer time. Figures }; references 12: §& Russian, 4 
destern. 
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Q OF GYRATOR ENDUCTANCE 


Kiew 12V, VUZ) RADTIORLERTRONIEA in Russian Vol 2), Ne 5, May 1980 pp 90-9) 
mamecrtipt received 5 Mar 79 


MLITOV, MH. 6. and SENTOHEV, A, V, 


|Abetract} The Q of 4 simulated inductance is considered with the assump- 
tion that the gyrater te nonideal, and the input end output resistance of 
the gyrator does not equal sero, It is aleo assumed that the gyration re- 
eletance te not purely active and has 4 negative phase shift, The equiva- 
lent cireuit te presented of « gyrator from the side of the input terminal. 
with all nenideal pointe taken into account, The optimum frequency and 
— —_ determined. Figures 1; references |. 

277-6415 


UDC 621, 372,.413,029,6,.018, 7% 


FORMATION OF POWERFUL PULSES WITH ACCUMULATION OF MICROWAVE PHPRCY IW A 
RY SONATOR 


Moscow RADIOTERHNIEA 1 ELEKTRONIEA in Russian Vol 24, No 6, Jun 80 pp 
1227-1230 ganuecript received 9 Jan 60 


DEVYATEOV, 8. D., LIDPNED, A. N., ZAMVYATINA, L. Ya., BAZIN, 5. ¥. and 
YU SHKOV, Vu. Gc. 


|Abetract) The paper gives the resulte of experiments on formation of 
powerful microwave pulees of nanosecond duration by accumulation of energy 
in @ noneuperconductive standing-wave resonator. The source wae @ fre- 
quency-tunable oscillator ip the 10-cm bend with output power of 1.6 
and pulee duration of 3:10°" «. The microwave energy wae accumulated in 
@ waveguide bounded at one end by the element of excitation of the supply 
channel, and on the other by « tee of B-type. One of the arms of the tee 
wae shorted and had « length of twice the wavelength of the waveguide. 
The tee was tuned to the cavity frequency by slight dieplacement of the 
shorting wall. Decoupling between the arme of the tee connected to the 
cavity and the output load wae at least 40 48. The cawity was ewitched 
from energy accumulation to extraction by igniting « microwave diecharge 
epark in the shorted arm of the tee. Energy accumulation was aonitored 
by two oscilloscopes showing detected pulees from the cavity and the out- 
pul waveguide. The electric etrength of the cavity wae increased by 
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evacuation, of by preseuriaing with 8%, and nitrogen, The output pulses 
had duration of 15 ne and power of 70 ‘iw with power gain of 18 4B over the 
supply oscillator, The efficiency of coupling out the accumlated energy 
reached 14%, The owerall efficiency of conversion of the oscillater eneray 
to nanosecond pulee energy wae about 10% because no special steps were taken 
to increase efficiency of input, Figures 2; references #: 5 Russian, } 
Western, 

| 292-6610) 


we 621,3,011,73 


SYNTHESIS OF FILTERS WITH MAXIMALLY FLAT AMPLITUDE-FPREQUENCY RESPONSE AND 
BQUALIZED ATTENUATION IN THE STOPBAND 


Moscow RADLOTRKHNIEA in Russian Vo! 35, No 6, Jun 80 pp 57-60 manuscript 
received 20 Aug 79 


ViTkov, M. GC. 


|Abetract}) Filtere with the flattest possible reeponse in the passband 
are synthesized that are superior to Butterwort) filter networke in selec- 
tivity and have more rapid increase of attenuation outside the passband, 
The author uses 4 previously developed method to compile 4 computer program 
for equalizing the working attenuation of the filtere in the stopband with 
arbitrary piecewise continuous weighting functions. Such programe are 
vueed to design maximally fiat filtere with eymmetric and asymmetric ampli- 
tude-frequency characteristics and with different levels of attenuation 

in different regions of the stopband. The pulee characteristics of the 
proposed filters are evaluated. Figures 3}; tables 5; references 9: 6 
Russian, |) Western. 

| 296-6610) 





UDC 621,372.54 
REJECTION SURFACE@ACOUSTIC}@WAVE FILTER 


Kiev I7V. VUZ: RADIOELEKTRONIKA in Russian Vol 23, No 5, May 80 pp 69-72 
manuscript received 14 Mar 79; after revision 4 Jun 79 


ZHAMENSETY, A. Ye. and MURATOV, Ye, 5, 


|Abetract) One of the principal advantages of the technique of surface 
acoustic waves is the possibility of simple methods to realize arbitrary 
forme of the amplitude-frequency response (AFR). The special form of the 
AFR considered in the present short communication is a combination of the 
band-pass and rejector types. A simple and compact method is examined for 
synthesis of an AFR for a band of frequencies below 30 Miz, based on sub- 
traction of two APR of the band-pass type with various bands. A block 
diagram ie presented of the counter-pin converter (VShP] (CPC) of a filter 
which realizes the required AFR. On the beeis of this block diagram two 
filtere were developed with an APR of the type of APR mentioned above, at 
the average frequencies of 6.6 and 26.4 MHz, intended for measurement of 
the extra-band pass noise of an intermediate frequency amplifier. As an 
acoustic line, plates of niobate lithium were ueed with a yz sector seasur~ 
img 32 x 20 x 2 am, on which by the photolithography method of chemically 
precipitated silver, 0.08 micrometer thick, was applied to the structure 
of the CPC, Detaile of the filtere are presented. Figures 4; references 
5: 3 Russian, 2 Western. 

| 277-6415) 


UDC 621,372,852.) 
AN EVANESCENT WAVEGUIDE-DIELBCTRIC STRIPLINE FILTER 


Moscow RADIOTEKHNIEKA in Russian Vol 35, No 6, Jun 80 pp 76-79 manuscript 
received 25 Jul 79 


SPRGER, M. N., KAPILEVICH, 8. Yu. and SIMIN, WH. 5S. 


|Abetract] A etripline filter is proposed with a waveguide-dielectric 
resonant device in the form of @ rectangular evanescent waveguide with «4 
fiat dielectric layer, The waveguide is located on the backing of the 
stripline, which protrudes 4 short distance into the cavity at the input 
and output. Slote are aade in these sections to accommodate the narrow 
walle of the waveguide. The lower wide wall is 4 continuation of the 


99 





shield plate of the stripline, The stripline conductor le electrically 
connected to the upper wide wall of the wavegvide through « tod of approxi- 
mately the same diameter as the width of the stripline conductor, The 
dielectric layer completely fille the crose section of the evanescent wave~ 
guide, The frequency characteristics of the proposed microwave device are 
analyzed, Figures 3; references 6: / Russian, 1 Western, 

| 296-6610) 


UDC 621, 396,96:621, 391,26 
CHARACTERISTICS OF SWITCHABLE FILTERS 


Moscow RADIOTEKHNIKA in Russian Vol 35, No 6, Jun 80 pp 60-63 manuscript 
received 4 Feb 80 


KURILKIN, V. V. and MIRONOV, A, F, 


[Abetract] In coherent signal reception, signs! oroceseors can be based 
on using switchable filters in which the wavelorms sre artifietally damped 
after a certain time (the ewitching interva!) | suthors examine the 


qualitative and quantitative characterietice o| receivers based on such 
filters, specifically: 1) The way that the wor) og characteristics of the 
receiver depend on the passband of the filter in the static state, the 
switching interval of the filter and detuning of che signal frequency rela- 
tive to the filter frequency; and 2) The way the’ the switchable filter 
band depends on the switching interval for filce:>s with different types 

of amplitude-frequency response, The analysis i» based on 4 circuit in 
which the input signal goes through 4 switchable ‘ilter, a detector and 
an integrator to one input of @ comparison circu (, where it is compared 
with che output voltages from a number of analog circuits. it is shown 
that ewitchable filtere can improve receiver characteristics in communica- 
tion systems because losses in the signal-to-noise ratio when the filter 
is not matched to the signal can be reduced by changing the switching 
period of the filter. Formulas are given for engineering calculations of 
filter characteristics. Figures 5; references 6: ‘5 Russian, 1 Western. 

| 296-6610) 
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THE FPIP-049a AND FPIP-049b PIBZOCERAMIC FILTERS 
Moscow RADIO in Russian No 4, 1980 p 60 
XHARTTONOV, V. and ABLOGIN, V., Moscow 


{[Abetract]) The new FPIP-049a and FPIP-049b piezoceramic filters are de- 
signed for uee in the i-f channels of clase II and III decimetric-wave re- 
ceivers, The width of the passband on the 6 4B level is 150-200 kis for 
the FPLP-049a, and 200-280 kis for the FPIP-049b, Middle frequencies are 
10.60, 10.65, 10.70, 10.75 and 10,80 MHz as indicated by dot colores marked 
on the casing, with tolerance of +30 kz, Response is flat on the 6 dB 
level and has a slope of no more than 12 dB/kHe on the 26 4B level. Input 
and output impedance is 330 ohme, maximum signal voltage at the input is 
1.5 V, = the working temperature range is from -25 to #50°C. Figures 3, 
{291-6610 


UDC 621,396.42 


PROBLEMS OF SEARCH THEORY OF PHYSICALLY REALIZABLE STRUCTURES FOR FREQUENCY 
SYNTHESIS 


Kiev I7V. VUZ: RADIOBLEKTRONIKA in Russian Vol 23, No 5, May 80 pp 3-9 
manuscript received 6 Apr 79 


YAMPURIN, N. P. 


[Abstract] Problems of the search for physically realizable structures for 
frequency synthesis (SFS) are investigated. The SFS analyzed consist of 
series-connected identical sections, a block diagram of which is shown. 
The basic results of the work lead to the following: 1) For an analysis 
and calculation on a computer of the process of frequency conversion, it 

is proposed to use a mathematical device based on the introduction of a 
new class of characteristics of mixer-identifiers of the forms of frequency 
conversion; 2) With the use of identifiers of the form of frequency conver- 
sion, 4 theorem is proved concerning the phys ' eligability of the 
series-connected structures of frequency synt » . 90d on a unique series 
of forms of frequency conversion with a specified »ber of mixers with 
subtraction of frequencies; and 3) A new algorithm of search for physically 
realizable structures for frequency synthesis is developed, based on a 
change of the forms of the subtraction of frequency in the mixers, displays 
ite advantages in comparison with the method of a direct surplus of all 

the great number of forms of frequency conversions of the frequency mixers. 
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The results obtained can be used during construction of frequency converters 
in spectrum analyzers, comparators and in ring automatic phase control (if 
@ closed input and output of a section is assumed), Figures 2; references 
7: 5 Russian, 2 Western, 

[277-6415] 


UDC 621, 396,966 


EFFECT OF PRECISION OF MANUFACTURE OF ELECTRODES ON LOSSES IN A MATCHED 
FILTER FOR A COMPLEX SIGNAL BASED ON SURFACE ACOUSTIC WAVES 


Kiev 1ZV, VUZ: RADIOBLEKTRONIKA in Russian Vol 23, No 5, May 80 pp 31-36 
manuscript received 3} Nov 78; after revision 3 Jul 79 


SMIRNOV, N. I. amd KARAVAYEV, Yu. A, 


[Abstract] The effect is considered of the precision of manufacture of 
the metal electrodes, the so-called counter-pin converters (CPC), in a 
matched filter based on surface acoustic waves (SAW) on the power losses 
of a useful signal. The sequence of operations in the production of 
matched filters based on SAW ie explained, and the sources of the power 
losses of a useful signal are considered. The dependence of the power 
losses on various errore during manufacture is shown. The effect of the 
precision of manufacture of the electrodes of CPC on the characteristics 
of devices based on SAW must be taken into account during manufacture, not 
only of matched filters for a complex signal, but also during manufacture 
of bandpass filters with minimum width of the bandpass. Figures 2; ref- 
erences: 5 Russian. 
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CONFERENCES, SEMINARS, EXHIBITIONS, SYMPOSIUMS 


UDC 621.3.064,4:061.3 
FIFTH SEMINAR ON PHYSICS OF ARC QUENCHING IN HIGH-VOLTAGE CIRCUIT BREAKERS 
Moscow ELEKTRICHESTVO in Russian No 6, Jun 80 pp 75-76 
LEPER, D. P. 


[Abetract] At the last regular seminar (26-29 Jun 79 at Moscow) under the 
auspices of the Scientific Research Center for High-Voltage Equipment, 
Minergo [USSR Ministry of Power and Electrification], 25 reports from 14 
institutions were delivered. The reporte on results of experimental studies 
dealt with a.c. arce in transformer of] (N. V. SHILIN and V. P. IGNATKO die- 
covered anomalously high electric field intensities up to 5.5 kV/cm at dis- 
charge currents of 70-110 kA, anomalously high rates of voltage rise up to 
0.5 kV/ye far from a current zero crossover, and a quasi-static pressure 
peak up to 3 MPa during the first current peak) and arc quenching by means 
of explosives, also the design and the performance of various arc quenching 
devices. The reports on results of theoretical studies represented the 

two prevalent and qutually complementary approaches to arc quenching, name- 
ly: the “physical” approach from the standpoint of discharge plasma and 
magnetohydrodynamics, and the "cybernetics" approach from the standpoint of 
automatic control systems and adaptive simulation. Two separate reports 
dealt with special topics: one with the recovery of electrical strength, 
one with the factors lfmiting commutation in explosion-type arc quenchers 
with inductive energy storing devices. 

[ 298-2415] 
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CONVERTERS, INVERTERS, TRANSDUC Bhs 


UDC 53,087,9° O82, 731620,179, 16,05 


A TEST STAT FOR MEASURING THE CHARACTERISTICS OF ULTRASONIC PIRZORLECTRIC 
TRANSDUCERS 


Moscow IZMERITEL Russian No 5, May 80 pp 70-7? 


BAKSHEYTY, VY. ©., DORENEO, V, A,, BRIVOSHPYEV, 1, A., PAL SHIN, ©. 5. and 
PANIN, ¥. 1 


|Abetract| A test stand has been design and built by the authore for test- 
ing of ultrasonic piezoelectric traneducere whose nominal operating fre- 
quencies range from 0.6 to 10 Me, Excitation of « tested traneducer into 
the radiating mode comes from 4 radic «ie generator with an amplifier and 
a sodulator or from 4 video-pulee def toe  »e generator. The transducer, 
together with an array of reflectore o eu \liary traneducere, ie immersed 
in water, ite radiation pattern is plotted with the aid of a polar coordi- 
natot mechaniem driven by 4 synchronous @otcr, the signe! amplitude as « 
function of ite dietence from 4 reflector ie measured with the aid of @ po- 
tentiomneter driven by 4 linear motor, and the epectra of probing and echo 
signals are recorded with an analyser and an cectiliograph. At each test 
frequency ate measured the ratios of echo voltage to probing voltage which 
cottespond, fresepectively, to the voltage sensitivity and the current sensi- 
tivity of the gdewice, “Measured can also be the amplitude frequency charac- 
teristic of @ traneducer, namely its sensitivity ae 4 function of the signe! 
frequency within 4 radio pulee, The oweral!l inaceuracy of the test stand is 
approximately 20%, owing @ainly to errore introduced by the oscillograph 
and the polat coordinator sechanien. Treneducere of DUE-66 defectoecopes 
were checked in this test stand and found to perfore below specifications, 
Resonance in the amplifier channel of these defectoscopes at the soninal 
traneducer frequency wee found to be the cause of siematch and the result- 
ing deficiescy. Figures }; references: 5 Rusetan. 
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UDC 531, 787 ,6,087,921621, 917,99 


A STLLOON TNTRORATED@CIACUIT PRESSURE TRANSDUCER WITH TRIMMING RESISTORS 
OW THE CHIP 


Moscow TEMPRITEL'WAYA THKHNIKA in Russian No 5, May 80 pp 28-30 
VAGANOV, Vv. 1., BRRLIMIGHEV, V. V., GONCHAROVA, WN. I, and WOBKIN, A. B, 


|Abetract) An integrated-ciroult pressure traneducer hae been built on an 
e=type silicon chip with a (100) crystallographic orientation and includes 
a bank of trimming resistore in addition to the tensoresistore in the bridge 
cireatt. Tile provides 4 gore accurate initial bridge balancing, to which 
the watlance between resistors of the same type connected into different 
bridge arme contributes, Interconnections are made with strongly doped p*- 
type ellicon rather than conventionally by metallization, which eliminates 
stress concentrations a6 well as the possibility of shorts and aleo extends 
the performance range of the elastic element. The null drift due to tem- 
perature changes te (0,07-0,1)2/% the 20-$0°C range. The transducer 
hae been designed for the 0-33-10" Pa pressure range, with 4 sensitivity 
of (i=5)-10°* a¥/(¥-Pa), @ baste error within 1%, and an output resistance 
of 600-2000 ofme. The sige of the 10 ye thick diaphrage is 1.5a1.5 am? and 
the eive of the originally 300 ye thick octogonal chip ie 3.5x3.5 am’. 
Figures 1; references 11: 4 Rusetan, 7 Western. 

| 290-2415) 


UDC 6 3. 07. 


EVALUATION OF THE METROLOCICAL CHARACTERISTICS OF AN AXIALLY POLARIZED 
PIEZOELECTRIC TRANSDUCER 


Moscow LZMERITHL NAYA TEKHNIEA in Russian No 5, May 80 pp 72-74 


BRAILOV, ©. 5., VASSERCISER, M. Ye., GUEALIO, 0. N., SAVENKOV, WN. 8. and 
TIMOSHENEO, V. 5S. 


|Abetract) The performance of — piezoelectric transducer as a measuring 
inetrument is evaluated on the basie of ite equivalent circuit. Such a 
traneducer consists essentially of a bushing pressed into 4 piezoceramic 
cylinder which carries an active mass. Calculations are shown for an 
axially polarized piezoceramic cylinder with the electrodes deposited on 
ite laterel eurface. The equivalent cireuit for radially symmetric and 
axially uniform harmonic vibrations ie designed to cover the entire wide 
frequency range from the quasi-static mode to the firet resonance. The 
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performance characteristics are obtained by solving the fundamental equa 
tion of motion with the appropriate boundary conditions on the mechanical 
side and the current-voltage relation on the electrical side, fetimates 
of the conversion function and the influence factors, including effects of 
aging and temperature variations, indicate that it is sufficient to cheek 
the performance of such a transducer at only two pointe within the operat- 
ing frequency range. Figures 3; references: 4 Western () in translation), 
[ 290-2415) 


Upc «$399. 23911621,793.73 


A VACUUM APPARATUS FOR PRODUCING TELLURIUM THIN-F LLM PHOTOELECTRIC 
CONVERTERS 


Moscow LZMERITEL'NAYA TEKHNIKA in Russian No 5, May 80 pp 25-27 
TESLENKO, A. 1, 


[Abstract] A laboratory vacuum apparatus has been built for producing thin 
teliurium files with the optimum optical and photoelectric parameters, It 
includes a continuous composite inepection of the file properties and the 
condensation process. The equipment consists essentially of a chamber with 
polyphenyl ether as the working fluid to ensure a (5-6)*10°" Pa vacuus 
within an approximately 0.1 @ large volume, Tellurium is evaporated from 
molybdenum effusors. The evaporation rate prior to deposition is control led 
by means of two shields, one covering the effusore and one covering the 
substrates. Substrates (plates of KCl single crystals) are cleaned by ion 
purification with special electrodes. The inspection system includes an 
LG=25 CO» laser for 0.1-2 ym thick filme of an He-Ne laser for thinner films 
which generate probing radiation, a disk shutter which formas 4 probing beam, 
a reference photoelectric converter with an amplifier and a detector, 4 
waveguide, 4 quarte-type deposition rate and thickness transducer, an elec- 
tronic resistance transducer, 4 tranemitted-radiation probe, a resistance 
gauge connected to 4 digital ohmmeter, and 4 quarte-type thickness gauge. 
Taking into account systematic errors, which depend on the range of file 
thickness, film characteristics as functions of the processing tise in this 
apparatus have been determined for a typical evaporation rate of 0.75 nanm/s 
at temperatures from 306 to 373 K. Figures 2; references: 2 Russian. 
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UDC 621,315, 992 
CONVERTER-AMPLIFIER BASED ON DIODE WITH ELECTRON MIGRATION 


Moscow RADIOTERHNIKA in Russian Vol 35, Ne 6, Jun 80 pp 40-42 manuecript 
received after completion 5 Sep 79 


YATOUNENKO, A. CG, and BOKOLOVGRAYA, I. I, 


[Abstract] Experiments are done on the conversion characteristics of an 
upeonverter based on a Gunn diode operating in the suppreesed-damein mode 
and conmpected simultaneously in two tank cireulte: «@ waveguide tee in the 
}-cm band with two shorting piletone, and — low-Q signal tank ciroult formed 
by the inductance and inter<-turn capacitance of a coil with epecial prowi- 
sions for tuning. The spectrua of the output signal, and the relation be- 
tween the powers of the input, “pumping” and output eignale showed thet 
frequency conversion is parametric. The output « 1 ie @ superposition 
of the Gunn-effect frequency and the input signal frequency. Thue the 
output frequency can be controlled by changing the input frequency, which 
should enable use of the proposed circuit ae « variable frequency o#cilia- 
tor. In the experiments, the central frequency of 170 Mile wae tunable over 
a range of #5%. The authore thank &. A. Kostylev for valuable advice. 
Figures 2; references 6: 2 Russian, 4 Weetern. 

| 296-6610) 
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( YOCERIG) AND BUPRROONDUCTIVITY 


wc «64597, 912,621621, 3,029.6 
RECEIVERS POP (4F MILLIMETER BAND BASED ON THE JOSEPHSON EFFECT (A SURVEY) 


Moscow RADIOTORNNIEKA | ELEXTRONTEA in Russian Vol 24, No 6, Jun 80 pp 1121- 
1142 manuectipt received } Aug 79 


LIRMARDY, Z r. and MIGULIN, vy. v. 


|Abetract| The afticle tevwlewe the latest advances in research and develop- 
sent of @icrowave receivers based on Josepheon contecte., The diet inguish- 
ing featutes of Josepheon contects ae nonlinear elements are noted, and the 
following classification te proposed for reception devices using such con- 
tacte: 1) Mixere (down-converters); 2) Peremetric amplifiers without fre- 
quency conversion; and }) Quadratic video detectors. Specific sicrowave 
devices in each of these categories are considered, The working principles 
of each device are described along with their particular advantages and 
disadvantages, experimental reeulte, end aleo the reeulte of calculations 
of attainable limiting characterietice with predictions for the near future. 
it ie shown that receivers based on Josepheon contacts are gore sensitive 
than those based on other physical principles throughout practically the 
entire millimeter band, whereas in the nearby centimeter and submillimeter 
bande, cryogenic devices based on other semiconductive and superconductive 
componente have better characterietice. Optiaum qultiple=-contact systems 
made by @ethode of integrated electronice could be used to improve the 
characteristics of Josepheon-effect eicrowave receivers. The authors thank 
Vv. PP. Zawaleyev, L. &. Rue’min, V. S,. Radeikhovwekiy, 1. A. Strukov, V. 5. 
Ptkin and V. 8. Shteynehleveer for diecuesing the article, Figures 11; 
tables }; references 67: 18 Russian, 49 Western. 
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ELECTRICAL ENGINEERING EQUIPMENT AND MACHINERY: 
APPLICATIONS AND THEORY 


UDC 62-835,001, 24 


THYRISTORIZED ELECTRICAL D.C. DRIVES WITH AN ELASTIC MEMBER ON THE MECHANI~ 
CAL SIDE 


Moscow ELEKTROTERMNIKA in Russian No 6, Jun 80 pp 16-19 manuecript received 
20 Wow 79 


IVANOV, G. M., candidate of technical ectences 


[Abetract| Several echemes for an electrical drive system with 
lation are analyzed by the method of transfer functions and Bode 
The @otore are energized through « thyrietor bank and have long 
tensions for elastic coupling to load sechaniemse in various stages of 
technological process line. The object is etabilization of the angular 
velocity and damping of torsional vibrations. A current regulator is in- 
cluded, but counter-emf feedback is disregarded. One scheme includes only 
4 control circuit for the anguler velocity of the load based on an ampli- 
tude-frequency characterietic of the second kind. One scheme includes only 
a control cireuit for the angular velocity of the motor based on an ampii- 
tude-frequency charactertetic of the firet kind. One echeme includes both 
control cireuite, The resulte of « comparative analysis reveal that, as 
the qumber of circuite is increased, the relative damping coefficient de- 
creases and it becomes sore difficult to damp vibrations by introducing 
negative feedback of the elastic torque or of ite derivative alone. The 
performance of the firet echeme (two control circuits) and of the second 
echeme (load contro! circuit only) with negative torque feedback is also 
evaluated. With only one control circuit to be used, the techomotor gen- 
erator for speed control should be sounted on the load shaft, if possible, 
otherviee on the motor shaft. In the latter case the current regulator 
ean be of the proportional-integral type. Figures 2; tables 1; references: 
} Russian. 
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UPC O21, 901,61621, 16, 722,11621, 976.5 
A STABILIZED POWLK SUPPLY WITH INTRORAL PULSE-DURATION MODULATION 


Moscow ELEKTROTEKHNIKA in Ruseian No 6, Jun 60 pp })-35 manuscript received 
? Jan 60 


OLADYSHEV, &. .., candidate of technical sciences and CHUGAYPV, V, V., 
engineer 


[Abstract] Pulee-duration sedulation with integration of the error signal 
is the simplest as well ae moet reliable and efficient method of stabilie- 
ing the voltage of a power supply. Here the dynamic characteristics of 
euch @ stabilieer are analyzed by linearization of the difference equation 
describing 4 discrete syetem. The closed-loop regulator includes a firet- 
order linear component, and accordingly, ite tranefer ratio is aseumed to 
be equal to unity and any deviation from thie value ie in reality sccounted 
for by 4 corresponding change in the threshold level. The free gotion of 
the closed system with a conetant reference signal and without saturation 
ie considered on this basis, The stabilization factor and the transient 
time are calculated as functions of the open-loop gain, a8 well as the 
optimum gain with respect to minimum transient time and the limiting gain 
corresponding to no stabiifzation are estab ished. Figures 3; references: 
7 Russian, 

[294-2415] 


wc 621,313.13 


ANALYZING THE DYNAMICS OF A 2=MASS ELECTRIC DRIVE SYSTEM WITH THE ROOTS OF 
ITS CHARACTERISTIC BQUATION 


Novocherakassk I7V. VUZ: ELEKTROMEKHANIKA in Russian No 5, May 80 pp 519- 
$21 


SHAFRANSKIY, V. I., candidate of technical eciences, doteent, Belorussian 
Polytechnical Inetitute; and BOROVOY, B. V., candidate of technical sci- 
ences, dotsent, Belorussian Polytechnical Institute 


[Abstract] The transient process in 4 2-mase electric drive with elastic 
coupling, @ stable and simple system, is describable by a third-order dif- 
ferential equation. The roote of its characteristic equation can be cal- 
culated exactly by the Cardan method or approximately by the Lin method, 

one real root and two complex roots. A system dynamics analysis based on 














the evaluation of these foots ylelde the parameters of both the aperiodic 
amd the osciliatery componente of the transient process, aleo the de- 
pendence of the dynamic behavior of the syetem on the moment of inertia, 
Tables 1) references: 4 Rusetan, 
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UDC 621.316, 542,064,42,001,5 
CURRENT INTERRUPTION WITH AN EXPLOSTVE-TYPE ARC QUENCHING DEVICE 


Moscow PLEKTROTEKHNIKA in Ruesian No 6, Jun 80 pp 35-37 manuscript received 
i Jun 76 


KOROL'KOV, V. L., candidate of technical sciences and DATSENED, V. A., candi- 
date of technical sciences 


[Abstract] Processes in an explosive-type arc quenching circuit breaker 
and action of the ambient sedium on the arc during current interruption 
were examined in an experiment with ultrahigh-epeed photorecording. The 
apparatus included 4 generator of periodic pulee current, and RLC power 
cirevit, an intensifier lamp with an LC cirewit, 4 timer, and 4 detonation 
generator. in the experiment the evolution of vapor<-gas cavities in the 
arc and the pressure variation in it with time were recorded, including 
pressure jumps. Both successful and uneuccessful current interrupt tons 
were tested as well ae interruptions without an explosive charge and an 
explosion without an arc. An evaluation of the results indicates that ex- 
plosion in such @ circuit breaker is analogous to deep-water explosion. 
The cavities filled with products of explosion and material of the are re- 
main in existence throughout the current interruption period. Arc quench- 
ing te effected by intensive heat dissipation under the high pressure pro- 
duced by the explosion. As the explosion products penetrate the are cavi- 
ty, they increase ite electrical conductivity. By improving the conditions 
for this penetration, especially during the final stage of current inter- 
ruption, it should be possible to control the breaker performance. Fig- 
ures 4; references 6: } Russian, } Western. 
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VDC 621,316,925, 42 
IMPROVEMENT OF THE MINIMUM<VOLTAGE RELAY STARTING ELEMENT 
Moscow ELEKTRICHESKIYE STANTSII in Russian No 6, Jun 60 pp 72-74 
BORODENKD, V. \., engineer 


[Abstract] De. ietenetes of the convent onal starting element in BV-235 


electromechanical relays with arma: ‘ropeout used for automatic reserve 
evitching include a high uneontro! | ifop-out voltage, which makes it 
difficult to ensure the required vo! « setting, and a reduction of the 


response speed due to slow decay of toe residual emf, The feasibility of 
overcoming there probleme with the aid of capacitors has been examined, 
one capacitor forming « series ferroresonant circuit with the relay coil 
when the magnetic circuit i* closed and one capacitor forming together the 
other and with the relay coil 4a ferroresonant circuit when the magnetic 
cifeult is open, With thie arrangement the drop-out voltage increases with 
decreasing line frequency and periodic ewitching of the relay because of 
the drop-out voltage becoming higher than the pull-in voltage is eliminated. 
lhe effectiveness of this device has been verified experimentally in the 
case of 4 coasting Synchronous motor. An sdded feature is automatic selec- 
tion of the relay tripping time depending on the kind of load. Existing 
telaye can be easily modified accordingly in the plant maintenance shop, 
Figures 4; references: ‘5 Russian, 

[299-2415] 
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ELECTROMAGNETIC WAVE PROPAGATION, ELECTRODYNAMICS 


UDe 355, 


METHODS POR THE CALCULATION OF FOCUSING MEDIA WITH A VARIABLE INDEX OF 
REFRACTION (REVIEW) 


Moscow RADLOTERANIKA | ELEKTRONIKA in Russian Vol 25, No 5, May 80 pp 89 
%l) meouseript received 15 Jul 79 


41 KAYE YAA, A, L. 


|\Abatrect| Methode are discussed for calculation of the focusing of «tr. 
heterogeneous media with central symmetry, and cylindrical media with axin. 
symmetry. Development of such sethods is important not only during creat); 
of devices and elements, it will Likely aleo contribute to broadening of «h« 
range of applications of heterogeneous wedia. The review consists of tw 
parce. in the first part cases of the simplest focusing heterogeneour media 
are considered, in which the index of refraction varies along but one co 
ordinate. The second part te concerned with «@ discussion of methode of 
culation of heterogeneous sedia with « sore complex distribution of the 
index of refraction, dependent on two or three coordinates. The author |» 
eratetul co Ya. N, Pel'd for helpful discussions during reading of © e 
eanvueccipt. Figures 9; references 12: 68 Russian, 4 Western. 

| 284-6415) 


53 





UDC 621,371,519,2 
ON THE LNTENSITY FLUCTUATIONS OF THE RADIATION BEHIND A LENS 


Moscow RADLOTEKHNIKA I ELEKTRONIKA in Russian Vol 25, No 5, May 80 pp 957- 
96) manuscript received 3} Apr 78 


BELOV, 4. L. And ORLOV, v. M, 


[Abstract] Fluctuations of the intensity of radiation caused by turbulence 
of the atmosphere, at the focal point of 4 lene with arbitrary phase and 
amplitude fluctuations in the wave incident to the lens, were studied in 

4 1964 work by N. G. Denison and Yu. A. Ryshev. The present paper investi- 
gates the fluctuations of intensity at an arbitrary point behind a lens. 

It is shown that the correlation function of the fluctuations of intensity 
is equal to the square of the coherence function, and the dispersion of the 
intensity of fluctuations is the equare of the average intensity in the 
image. During this the comparative fluctuations of intensity are equal to 
unity irrespective of the point of observation behind 4 lens. In the par- 
axial approximation considered, the problem concerned with locating the sta- 
tistical moments of intensity behind a lene is reduced to a simpler prob- 
lem--determination of the second somente of the field behind a lens. Fig- 
ures 2; references: 4 Russian. 

| 284-6415) 


UDC 621,372.86 


USING THE FIELD THBORY METHOD TO CALCULATE A MEANDER-LINE DECELERATING 
SYSTEM IN A SHIELD 


Moscow RADIOTEKHNIKA in Russian Vol 35, No 6, Jun 80 pp 82-85 manuscript 
received 6 Jul 79 


LOSHAKOV, L. N., IVANOVA, I. Ye. and DZUGAYEV, V. K. 


[Abstract] A report delivered in May 1979 at the Thirty-Fourth All-Union 
Science Session of the Scientific and Technical Society of Radio Engineer- 
ing, Electronics and Communications imeni A. &. Popov, Dedicated to Radio 
Day. In an earlier paper the authors had shown the feasibility of analyz- 
ing the dispersion properties of a meander-line decelerating system based 
on solving electromagnetic field equations in an elliptical cylindrical 
coordinate system, This report extends the earlier results by consider- 
ing the influence of 4 metal shield surrounding the meander line. The dis- 
persion curves show 4 slight anomaly in the long-wave region. The shield 
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statistically high extrapolations of the absorption coefficients are prefer- 
able (more precise) as compared with calculations using the seasonal EDP 

of radio waves in the transparency windows of the earth's atmosphere at 
wavelengths \ » 0.8 em in the summer period of the year and with A » 0,33 
em in winter; 2) In the transparency windows of the atmosphere 4 © 0,15 cm 
and 0,33 em for the summer period of the year and at a wavelength A * 0,15 
for winter; and ‘alculations of +t with the use of EDP and with stetisti- 
cally high extrac) .tion of the absorption coefficient gave close results, 
The authors are © teful to V. S. Troitekiy and 53. A, Zhevakin for discus- 
sion of the res ' and V. I. Drobyshevich for assistance exerted in con- 
ducting caleulat ns of the "BESM-6" computer, Figures 1; tables 3; ref- 
erences 26: 24 Russian, 2 Western. 

| 284-6415] 
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ELECTRON AND ION DEVICES; EMISSION; 
GAS-DISCHARGE AND ELECTRON-BEAM DEVICES 


upc 537,533.32 
TWO-SPIRAL QUADRIPOLE FOCUSING SYSTEM FOR RELATIVISTIC ELEC\RON BEAM 


Moscow RADIOTEKHNIKA I ELEKTROWIKA in Russian Vol 25, No 5, May 80 pp 1072- 
1078 manuscript received 9 Apr 79 


DUBAS, L. G. 


[Abetract] A new form is proposed for a system of two-sepiral quadripole 
focusing of a heavy-current relativietic electron beam. The advantages 
are shown of such @ system over the single-spiral systems of quadripole 
periodic focusing of an electron beam with etatic magnetic fields which are 
described in translations of two U.S. patente (1966 and 1975). The princi- 
pal parameters of the proposed two-spiral system ere: energy of electrons, 
1 Mev; current of electron beam, 1 kA; maximum diameter of beam, 29 am; 
minimum diameter of beam, 14 am; current through each of the conductors 

of the focusing system, 3.5 kA. Focusing tekes plece independently in each 
of two sutually perpendiculer directions in the plane of the cross section 
of the beam. Identification of the characteristics of the focusing syste 
boils down to a solution of one differential equation for the amplitude of 
the natural oscillations with periodic boundary conditions. A numerical 
calculation of the equation obteined after reduction of all parameters to 
a dimensionless magnitude gives the dependence of an advance of phase for 
the frequency oscillations and the everage focusing force as a function of 
two parameters proportional to the forces which are created by the focusing 
system and the space charge of the beam. Figures 4; references 3: 1 Rus- 
sian, 2 Western in translation. 
[ 284-6415) 








UDC «621,791, B221021, 5.6 
ON THE ONE@<OLMENSLOMAL AND ONE<SPRED THRORY OF WOIBE IN AN ELECT’ ©. BRAM 


Moscow BADLOTRRHMNIEA | SLERTRONIEA in Russian Vol 25, Ne 5, May 80 pp 1058- 
108) senueeript received 26 May 78 


OOLORENTSRY, 4. 7. and DAVIDOVICN, M, A, 


|Abetract fout eyeteme of equations are presented, which make it possible 
to analyse folee processes with the use of different variables, With the 
aid of @ selection of these variables, an analyele ise made of propagation 
fluetuations eiong an electron beam, it ie shown that the vee of different 
vatiables does mt Intfoduce any changes into the one-dimensional one-epeed 
theory of Belee of House-Robineon, The resulte obtained for different vari- 
ablee agree among themselves, This confirme the fact that the four systems 
de® ®t contain internal contradictions and, with the asecumptions eade, 


truly describe noise processes in an electron beam, Tables 1; references: 
} Ruseian, 


| 284-0415) 





ELECTRON TUBES; ELECTROVACUUM TECHNOLOGY 


UDC 621,316, 761,2,.016, 251621, 985.832 


A STATIC COMPENSATOR OF REACTIVE POWER BUILT WITH ELECTRON-BEAM RECTIFIER 
TURES 


Moscow ELERTROTERMNIKA in Rusetan No 6, Jun 60 pp 9-12 manuscript received 
1 Aug 79 


LIPATOV, Vv. &., candidate of technical eciences, KHOMBKIY, I. G., candidate 
of technical eclences, ZELENOV, V. Ye., candidate of technical sciences, 
ALPRSANDROVA, L. P., engineer, ALEKSYUTRIN, GC. I., engineer, VERKMHOVSKYAYA, 
Ye. £., engineer, RASSADINA, 8. A., engineer, and TROITSRAYA, ©. L., engineer 


[Abetract] Following the latest trend toward rectifier<type sources of re- 
active power with feet and emooth regulation, ae 4 means of voltage stabili- 
tation under highly variable and impact loads, 4 static compensator (source) 
of reactive power hae been developed with electron-beam rectifier tubes in- 
stead of thyristore and, therefore, not requiring forced commtation. It 
includes an overvoltage limiting rectifier bridge in paraliel with an auxili- 
ary conventional taverter bridge, shunted by 4 capacitor and also by an en- 
eta@y storing inductance. For continuous operation the inverter, consisting 
of thyristore with only partial control, requires 4 matching transformer or 
autotransformer and 4 smoothing reactor. For pulse operation the inverter, 
consisting now of electron tube rectifiers with full control, does not re- 
quire the matching transformer and the smoothing reactor. Protection in 
the case of short circuit on the load side is provided by an arrangement 

for advancing the control angle by 120°. Protection in the case of rectifi- 
er cut-off ie provided by an appropriate feedback circuit with voltage sen- 
sore and an OR logic for ensuring forced commutation. Circuit diagrams and 
performance calculations, as well as typical current and voltage oscilio- 
— oF shown here. Figures 5; references: ‘5 Russian. 
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UDC (621), 365,8:537,533),001,1 
PROSPECTIVE APPLICATIONS FOR ELECTRON-BEAM RECTIFIER TUBES 


Moscow ELEKTROTUKHNIKA in Russian No 6, Jun 60 pp 7-9 manuscript received 
10 Aug 79 


PEREVODCHIKOY, \. 1., doetor of technical sciences, ZELENOV, VV. Ye., candi- 
date of technical sciences, LIPATOV, V, 8., candidate of technical sciences, 
and KHOMSKT), |. G., candidate of technical sciences 


‘Abstract! Eleetron=beam rectifier tubes operating a8 switches, character- 
ized by high speed and full controllability, provide the solution to the 
problem of protecting high-voltage vacuum-tube devices in equipment such as 
microwave oscillators and electron guns or other particle injectors, An 
vutetanding feature te that they do not require special equalizers for 
paralleling of individual rectifiers or rectifier bridges. They can also 
be used in inductive energy storing devices, where the load and the electron- 
beam switch are shunted by a “slow” low-resistance switch. Similarly, with 
a shunting capacitor, they can be used for d.c.-to-a.c. conversion, includ- 
ing conversion to a higher than commercial trequency (400-1000 Hz). Another 
possible application for electron-beam rectifier tubes is in capacitive com- 
peneators of reactive power, up to 50 MVA, At the All-Union Institute of 
Llectrical Engineering iment V. I, Lenin there have been developed 2-5 us 
fast electron-beam ewitches for 500 kW electron-beam emelting furnaces, as 
well as for 5A = 40 kV and 50 A =~ 150 kV particle injectors. Switches 

for the saximum feasible voltage of 250 kV and 100 A (continuous duty) or 
1000 A (pulse duty) are now being developed. The Life expectancy of all 
these devices is of the order of 10,000 h in operation. Their techno-eco- 
nomic indicators compare favorably with those of other devices for similar 
applications, especially in the high-voltage high-power range. Figures 4; 
references 9: 8 Russian, 1 Western, 

| 294-2415) 








UDC (621, 965:8,537,593),001.) 


PLECTRON@ BEAM RECTIFIER TUBES 


Moscow ELEXKTROTEKHNIKA in Ruseian No 6, Jun 80 pp ‘=7 manuscript received 
10 Aug 7/9 


PEREVODCHIKOV, V. 1., doctor of technical sciences 


|Abetract) Developments in electron power tubes and in methods of forming 
high-intensity electron beams have been utilised in the design of high-power 
high-voltage electronic switching devices. The advantages of conventional 
high-vacuum tubes over gas tubes and semiconductore for this application 
include, in addition to the high voltage rating made possible by their high 
electrical strength, full controllability of the current and that they do 
not require special equalizers for paralleling of individual rectifiers or 
rectifier bridges, A major drawback here is the low efficiency, caused by 
the presence of a space charge. This problem can be overcome by retarding 
the electrons at the anode. For this purpose, an accelerating electrode is 
placed near the cathode and a sufficiently high positive potential appl ted 
to it, higher than the anode potential during conduction, The performance 
of such a device operating as a half-wave rectifier is described here, with 
reference to a simple equivalent circuit and an expression for the effi- 
ciency. At the All-Union Inatitute of Electrical Engineering imeni V. I. 
Lenin there are now being developed three modele of such a device with the 
respective ratings: 1) 2 A = 150 kV; 2) 20 A = 70 KV; and 3) 100 A = 150 
kV. The anodes are water-cooled in all of them. The accelerating elec- 
trode is also water-cooled, excepe in the low-current (2 A) model. Their 
current-voltage characteristics ate shown and basic technical design data 
given. Their two main areas of application are high-speed selective pro- 
tection of costly equipment under short circuit and controlled a.c.-d.c.- 
4.c. conversion with phase regulation as well as compensation of the re- 
active power. Figures 3}; tables 1; references: 2 Russian. 

[ 294-2415) 
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INFRARED 


UDC 621,371(290) 
AEROSOL ATTENUATION OF INFRARED RADIATION OF THE MARINE ATMOSPHERE 


Moscow RADIOTEKHNIKA in Russian Vo! 35, No 6, Jun 60 pp 7982 manuscript 
received 16 Nov 79 


KONOVALOV, G. K. and KNYAZEV, L. V. 


[Abatract} Thie article gives the results of calculation of aerosol attenu- 
ation of infrared radiation propagating in the layer of atmosphere above 
the sea with consideration of variation in the complex index of refraction, 
the material of the aerosol particles and spectral components as weather 
conditions change. The analysis is based on the assumption of polydis- 
persed spherical particles in the plane-wave approximation with one-time 
scattering of radiation and particles of the same average density, The 
component caused by the surface of the sea is accounted for by wind inter- 
action and condensation, forming droplets with some salt concentration. 
Curves are given showing IR attenuation as a function of humidity and as a 
function of range of visibility and wind speed. A table is given showing 
the aerosol attenuation of infrared radiation above the sea for different 
wind speeds, ranges of visibility and humidities. Figures 2; tables 1; 
references 15: 8 Ruseia, 7 Western (2 in translation). 

[| 296-6610) 
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INSTRUMENTS, MEASURING DEVICES AND TESTERS, 
METHODS OF MEASURING, GENERAL EXPERIMENTAL TECHNIQUES 


UDC =536,.52:681,2 


AGGREGATE COMPLEX OF STATIONARY PYROMETRIC CONVERTERS AND RADIATION 
PYROMETERS APIR-S 


Moscow PRIBORY | SISTEMY UPRAVLENIYA in Russian No 5, 1980 pp 13-17 
LAKH, V. 1., candidate of technical ectences, and SAMCHENKO, G. P. 


[Abstract] Work conducted in recent years at the L'vov Scientific Indus- 
trial Association “Termopribor” [Thermal Instrument] made it possible to 
create an aggregate complex of stationary pyrometric converters and pyro- 
meters (APIR-S). The APIR-S complex consists of a series of primary pyro- 
metric converters, secondary measuring-traneducers, and auxiliary devices 
necessary for their operation, united in the standardized parametric serics 
of pyrometric converters of the State System of Industrial Instrumente an 
Means of Automation (GSP). The besic principle of construction of the 
APIR-S complex is the creation of pyrometers of various classes (of fu!) 
and partial radiation, and of the spectral ratio) on a single construction- 
al base. A block diagram shows the structure of the APIR-S complex and 

its connection with other aggregates of the GSP. The principal technical 
characteristics of the pyrometric converters and pyrometers are shown in 
four tables. Series production of the means of the APIR-S complex has been 
assimilated by the Kamenets-Podol'skiy Instrument Making Plant. Figures |; 
tables 4; references: 2 Russian. 

[278-6415] 
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WDC $36,521 
NEW SPECTRAL=RATIO PYROMETERS 
Moscow PRIBORY 1 SISTEMY UPRAVLENIYA in Russian No 5, 1980 pp 17-19 


YROOROV, D. Ye., SYRTSOV, S&S. P., engineers; TRUBITSIN, Ye, V., candidate 
of technical sctences 


[Abetract) Recently the Scientific Induetrial Association “Lenteplopribor 
[Leningrad Thermal Instrumente! developed and mastered series production of 
a complex of "Spektropir” type automatic spectral-ratio pyrometere, The 
complex includes pyrometers of four types which differ in their function, 
principles of operation, and basic technological characteristics, At the 
name time, a number of common features are inherent in them, which unite 
these pyrometers into a single pyrometric complex, In particular, they 
all operate in the near infrared region of the spectrum, using silicon 
photoconverters and photodiodes based on silicon and germanium for conver- 
sion of light fluxes into electrical signals. The transducers of all the 
pyrometers are constructed according to the two-channel principle (with 
two radiation detectors) which makes it possible to realize 4 simpler and 
more reliable construction. Their electronic devices are made with semi- 
conductor devices and integrated circuits, Pyrometers, into the composi- 
tion of which recording and indicating devices enter, have a scale with 
numerical markings in degrees Celsius, during which the nature of the scales 
is very close to linear in the majority of the modifications of the pyro- 
meters, The principal technical characteristics of the “Spektropir" type 
are shown in a table. Block diagrams are presented for the "Spektropir-7" 
and “Spektropir-8." Figures 3; tables 1; references: 2 Russian. 

[| 278-6415) 








upc $36,532 
DIGITAL DEVICE POR DETERMINING TEMPERATURE OF MOLTEN METAL 
Moscow PRIBORY I SISTEMY UPRAVLENTYA in Russian No 5, 1980 pp 19-20 


uyev, Vo M., PAYNZTL’ BhRG, L. &., SHIYANOV, B, Ye., engineers; and 
CMITETSRIY, LL. S., candidate of technical sctences 


|Abateact] The Cybernetics Inetitute, UkrSSR Academy of Sciences (Kiev) 
developed, and together with VNIlAchermod [All-Union Setentific-Research 
inatitute for Automation of Ferrous Metallurgy] (Moscow), tested under pro- 
duction conditions at the Novolipetekiy Metallurgical Plant, the digital 
device "Gradua" [Degree] intended for operation in a complex with thermo- 
electric thermometere with interchangeable units, in particular with the 
TSB, TPR-2075, TVR-7175 and other thermometers, The device makes it pos- 
stble to determine automatically the steady-state value of the signal of 

a thermocouple, immersed for a short time in metal and to present the re- 
eulte of measurement in digital form. A description of the device and its 
technical characteristics are presented. Figures 1; references: 2 Russian, 
(278-6415) 


UDC 62-505:512.26 


CONCERNING OPTIMUM DISTRIBUTION OF TOLERANCES FOR TECHNOLOGICAL SCATTER OF 
THE PARAMETERS OF MODULES IN A MEASUREMENT SYSTEM 


Moecow LZVESTIYA AKADEMII NAUK SSSR: TEKHNICHESKAYA KIBERNETIKA in Russian 
No 3, May/Jun 80 p 217 


POMENKO, V. N. and ROZOVSKAYA, WN. A., Leningrad 


|Summary of article deposited in the All-Union Institute of Scientific and 
Technical Information, No 3710-79, 25 Oct 79] 


|Abetract] The authors consider the problem of finding the distribution 
of tolerances for technological ecatter of the parameters of the individual 
modules of @ measurement system with a criterion of cost limitation for 
making the eystem while optimizing the metrological properties. The pre- 
cision of the system is characterized by the functional y = Dg/(E-¢)?, 
where Dé and 6 are the variance and mathematical expectation of the random 
error at the output of the system. For K modules in the system, the func- 
tional ¥ is minimized by finding the two-dimensional surface in the space 
68 vattables chat contains the sought extremal point. 

| 287-6610] 
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UDC 621,317,795 
MULTLRANGE RECORDING CHANNEL OF LIGHT=BEAM OSCTLLOGRAPH 
Moscow PRIBORY | SISTEMY UPRAVLENIYA in Russian No 5, 1980 pp 30-3) 
FROYMOVICH, 8. N. amd KLYKOVA, L. K, 


[Abstract] The Production Association "Vibropribor” (Vibration Instruments] 
(Kishinev) produces the selectorea of the recording Limit, ROO9 and RO10, 

amd the channel calibrator PO29, which accelerate the process of calibra- 
tion of an oscillographic galvanometer and expands the recording limit of 
the signal, These devices, together with the oscillographic galvanometer, 
form a recording channel for a light-beam oscillograph. 


Data on the ROO9, ROLO and the channel calibrator PO29 are given in a 

table. Use of the selectors ROO9, RO1O and the channel calibrator P029 

in a complex with a Light-beam oscillograph considerably facilitates the 
process of adjustment of the recording channel and of interpreting oscillo- 
grame in the operating process, Figures 2; tables 1; references: 2 Russian, 
| 278-6415] 


upc 621.317.7735 
NO44 LIGHT-BEAM OSC ILLOGRAPH 
Moscow PRIBORY I SISTEMY UPRAVLENTYA in Russian No 5, 1980 pp 29-30 
POL'SKIY, E. M., candidate of technical sciences; and TIKHONYAK, V. A. 


[Abstract] The Production Association "“Vibropribor™ [Vibration Instruments] 
(Kishinev) developed two modifications of the NO44 light-beam oscillograph 
in which, together with the traditional recording on a photographic carrier 
with chemical development, recording on an ultraviolet sensitized carrier 
with direct density is used. The merit of the latter method of recording 
lies in the visualability and efficiency of management of the information 
received, Data on the volume and mass of several types of oscillographs 
are presented in a table. The N115 and N117 oscillographs assure a wider 
range of speeds of movement of the carrier and a significantly larger re- 
cording rate because of the use of the DRSh100-2 mercury lamp. The built 
in time marker of the NOG4 oscillograph is unified with the time marker of 
the NOG3 and is implemented by series 155 microcircuits. The technical 
characteristics of the galvanometers which enter into the complex of NO44 
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oscillographe are presented in a table, A photograph and the principal 
technical characteristics of the NO44 oscillograph are given, Figures |; 
tables 2; references! | Russian, 

| 278-6415) 


UDC 669~278:658, 562 
A NEW METHOD OF CHECKING THE PROFILE OF MEMBRANES AND OF A CRIMPING TOOL 
Moscow IZMERITEL'NAYA TEKHNIKA in Russian No 5, May 80 pp 23-24 
SOKOLOV, V. PF. and LIMARENKO, A, A, 


|Abetract|} A new method of checking the profile of crimping tools has been 
developed which is guch more accurate than using counterproofs cast of a 
fusible alloy. Blank 0.51 om thick plates of carbon steel are machined 
by optical precision grinding with a pantograph to a 50:1 scale, to produce 
an exactly inverse profile with the maximum deviation not exceeding 5 ua. 

A crimping die is then cut following such a template and its accuracy is 
checked with a set of 0.05 ... 0.1 ... wire gauges held in copper sleeves. 
This method is 40% more accurate than using cast counterproofs and 2-2.5 
times more accurate than using x-y plotters. It is 3-10 times more labor 
efficient and suitable for checking out instrument sembranes 10-150 am in 
diameter. References: 1 Russian. 

[290-2415] 


UDC 6861. 3.087.92:621. 3,089.6 
A METHOD OF MUTUALLY COMPENSATING THE ERRORS OF ANGLE TRANSDUCERS 
Moscow IZMERITEL'NAYA TEKHNIKA in Russian No 5, May 80 pp 24-25 
PETROV, V. P. amd KARAKULEV, Yu. A. 


[Abstract] The accuracy of a photoelectric angle transducer depends on 
several factors, including errors in the relative position of its elements. 
In practice these errors are reduced by adjustment. One method is based 
on an experimental determination of the optimum relation between readout 
and alignment errors during adjustment of the two readout devices nominally 
180° apart. Accordingly, the ratio of signal amplitudes and the difference 
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between signal durations have been determined, Considering the imposeibili- 
ty of changing the duration of either signal so as to eliminate the 20% dif- 
ference between the durations of both, @ ratio of signal amplitudes about 


\,5 vather than equal to 1.0 is found to result in the optimum compensation 
of eaid errors, Figures 3; references: 5 Russian, 
| 290-2415] 








MICROELECTRONICS 


K1/74KRWA2 AND KL7GURS MICROCTRCUITS 
Moscow RADIO in Russian No 4, 1980 pp 59-60 
ALEKSANDROV, G. 


{Abatract! The K1/4KhA2 microcirceuit is designed for use in clase I-III 
superheterodyne AM receivers. The device contains r-f amplifier, double 
balanced mixer with separate heterodyne and i-f amplifier with AGC. Sup- 
ply voltage is no more than 9 V, current consumption its 5-13 mA, sensitivi- 
ty is no more than 20 uv at «a signal-to-noise ratio of 20 dB on a frequency 
of 1060 kHz, and output voltage is 60 mV, The K1/4UR3 microcircuit is de- 
signed for use in superhet PM broadcast receivers. The device contains a 
limiter-amplifier, frequency detector and a-f preamplifier. Supply volt- 
age is 6 V, current consumption is no more than 12 @A, a-f output voltage 
is no more than 100 mV, coefficient of AM suppression is at least 40 dB 
for input signal of 500 uv at 10,7 MHz and deviation of 50 kHz. Schematic 
cireuits and structural diagrams are given. Figures 4. 

[ 291-6610) 
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OPTOELECTRONICS, QUASI-OPTICAL DEVICES 


upc =§35,.8:621.3,038 
NEW TYPES OF OPTOELECTRONIC DEVICES 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 5, 1980 pp 22, 27 
NOSOV, Yu. R., doctor of technical sciences 


[Abstract] USSR production has developed and mastered in production a num- 
ber of new optoelectronic devices of the optron [optoelectronic storage 
element) type with improved characteristics. Three of these devices are 
discussed: 1) The Type AOD-120 unencapsulated fast-acting diode optron is 
intended for galvanic decoupling in digital microelectronic devices pro- 
duced on the basis of hybrid microcircuits and micro-assemblies; 2) The 
Type K249KN1 microcircuit is an optoelectronic commutation switch for ana- 
log signals; and 3) The AODLLIA is an optron with an open optical channel 
of the reflecting type. This optron is suitable for monitoring the quality 
of reflection surfaces, noncontact measurement of the speed of a rotating 
shaft, operating as a pulse transducer, and information readout. The pa- 
rameters of the first two devices are presented in table form. The opto- 
electronic devices will prove to be useful in instrument building and com- 
puting techniques. Figures 5. 

| 278-6415) 








UDC $35. 31:517.2 
CONCERNING ONE GENERALIZATION OF THE GEOMETRICAL OPTICS METHOD 


‘Moscow RADIOTEKHNIKA | ELEKTRONIKA in Russian Vol 25, No 5, May 80 pp LOKB- 
1090 manuscript received 18 Dec 78 


YEVEL’SON, R. L. 


[Abstract] The solution of the Helmholtz equation for a medium with a 
dielectric constant, slowly changing as a function of two coordinates and 
arbitrartiy trom a third, is reduced to the solution of a recurrence sys- 
tem of ordinary difterential equations of the second order. The present 
short communication discusses a method for construction of a formal solu- 
tion of this equation in the case when © () is a slowly changing function 
of x and y with a scale L and the quickly or arbitrarily changing function 
zs. This method expands the possibilities of the method of geometrical op- 
tics and makes it possible to work out more unsolved problems. In addi- 
tion, the method is free from the difficulties characteristic of the method 
of geometrical optics in absorbant media, References: 6 Russian. 

| 284-6415] 
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UpC =621,373,018,) 


STABILITY OF STATIONARY BEOCIME OF BIHARMONIC SELP-OBCILLATOR CONDITIONED 
PHAS) RESPONSE OF LOAD IMPEDANCE ON THL HARMONIC FREQUENCY 


hiew LV. VUR?t BADIORLERTRONIBEA in Russian Vol 2), No 5, May 80 pp /h-78 
mhuectipt received 19 Feb 79, after revision 23 Jul 79 


KARACHIY, A, A. and TBARAPRIN, D0, P, 


\betract) In thie short communtecation an analysis is made which shows 
that « standard simplified tavestigation of 4 self-oscillator, during 
which the preperties of an oscillating syetem solely in the vicinity of the 
requemy of the fundamental oscillation are taken inte account, can lead 
te tmoorrect fesulte, Taking account of the load impedance at the harmonix 
makes it possible to identify a new type of inetability of a self-oscilla- 
tor, Which it appeare can be extended to more complex self-oscillating seve- 
tome including Sierowave oecillatere, Lf with respect to design considera- 
fiome it 1 impossible completely to eliminate resonance in the area of the 
harmonice of the fundamental oscillation, it is necessary to aseure an 
abrupt reduction of their Q-factor in order to gaurantee the stability of a 
stationary regime, figures }; references 4: =? Russian, 2? Western (one in 

sme lation). 
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Wc 621. 3573.12 
ON THE PNERCETIC SYSTEMS OF TWO RESISTIVE COUPLED SPL? -O8CILLATORS 


sow BRADIOTERANIKA | PLEKTRONIRA in Ruesian Voi 25, No 5, “May 80 pp 99) 
“Manuectipt feceived 9 Mar 78 


 ¢ : . 4 1 ard TKIN, Gj. x. 


L\het fac t VSing the seth d of slowly chang ine amplitude, the paper in- 
eetigates the energy regime of 4 syetem of two resistive coupled self- 
\ atere and ite optimization and etability. Aleo investigated i« the 
f the etabilitw of the frequency of cecillations, Rfecomenda- 
me afe given with respect to the design of @ coupling echeme between 
selif-—o@ecililators, The following poiate are considered 1) Equations of «4 
tem of resietive coupled self-oecillatore; 7) Emergetice of steady-etate 
egimec, 1) “Malfunetione of the operation of 4 evetem of two reeiet ive 


ae)! Sscil’atore; and 4+) Prequency of cecillatione and ite etabhilits 
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PHOTOLLECTRIC PHENOMENA AND DIVICES, 
/LECTROLUMINESCENCE, LON DIVICES 


UDO =621,3,032.217:681,785,5:620,1 


VESTIOATING THE COMPOSTTION OF THE CalmAe SURFACE OF PHOTOCATHODES BY 
Pia |] ROSCUPY 


\DLOTPRIINTRA | ELERTRONIKA in Puestan Vol 24, No 6, Jun 80 pp 
:” matruec f ipt Te.e ive d , jun ;% 


ANiN, V. As, MUSATOV, A. L. and TURCHINGRIY, V. M, 


\hatfa \ quantitative analyeise ie made of the composition .f the 
1) 2) 'Mn pa@Ae Surface of epitaxial layers after cleaning by ultravacuum 
rat - \ ipve@tigation is made of the change in composition of the 
sinAe surface of photocathodes during the process of manufacture by two- 
, and the dletetbution of indium in the near-surface laver 
, photocathodes ie determined, The eurface properties of the photo- 
at? e® were studied by Auger electron epectroscopy. Electronic current 
range of J 10 vA, and electron energy was } keV. Indium distri- 
in the seart-eurface region was determined by ionic etching with an 
m with elmeultaneous sontitoring of the Auger peak of indium. It 


iv« tivat ion 


on wed that surface cleaning by heating to about 600°C in a vacwue of 
: —_ Ne reduces the surface concentration of indium by a factor 
re than 4, the depth of the depletion region being about 60 i, Dur ing 
roece®s of two-stage activation of the photocathode there ie 4 con 


si¢erabie ifefeaee if the indium concentftat ion throughout the deplet ion 
region, which is one feason for the tnereased quantum vield of photoenmis 


” ‘he @guthore thane A, V. Lebedew for aseistance with some of the 
eriments, and alee Strel’chenbo, A. A. Matwaeh and V. I, Maver 
rowiding the epitaria javere of GalwmAe, figures 3; references i} 


ssian, 9 weeteran f in tfanelation), 


: -¢ 
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iM 621, 3,053.1, 1937, 194 


wWivi \ TERRITORY ACCORDING TO THE SURSURFPACT CORROSION 0} 
ROUNDIN ee 
PICHESEKTY! sit in Ruesian Ne 4, Apr 80 pp 51-54 
wMIN, See md idat« f technteal selences, TSELPRROVSKIY, Yu. V., 
' , techmieal eclences, AYZIROVICH, N. 1., engineer, BEZVERKHOVA, 
A., engineer, GCINZRR, ‘., engineer, and SORKIN, BR. A., engineer, 
iher ia: entiftic-Research Power Inetitute; Turkmen Main Power Supply 
atfact rroeias ' ’ nding devices & @2kxi@um ifn @a4line soil, moder 
aeaegide -¢ * igible in feethill eeil and in sand, Since 
efe afe no sources stray direct currents within the territory of the 
ifkmen SSF, fcakdovw: | grounding devices here ie solely due to subseur 
te8 rroe tor This gods eeorrosion is electrochemical in nature and 
epen le sf ex " the « aracterieticse, A method of forecasting the 
a if. eto ' m equipment hace been deweloped, and tested 
throughout Asian am uropean fegione of the USSR, which is based on an 
1 ‘far — — rreeion ecsele an an empiri: 4) formula in which the 
ele« | at’ ' ' the Goll, the @elieture content, the eaturation 
evel, and the ' ncentfration and the Ci" /S fatio ate taken 
ni © eet he lev latee From the Ost @ OS * procedutfe, On 
seis Pat eone , casurtementé atx 4icuiatiaens, 4 corresion map of 
hk tere : s been slotied, rigures ; tablee lt refer 





LiM H#21,311.4,027, 817,89 


NULL =TRANSPORML| AND HIGHER<VOLTAGE SUBSTATION 


iw PLERTRICHESALYEL SIANTSII ta Ruesatian Ne ty Apr 80 pp 71 


‘, } M., engineer, USPENSKIY, 8. 5... engineer, and YARUB, Yu. A,, 


ret 
\watract | fhie if a eritical comment on the article by Yu, ?. GRYUNTAL', 
kK, MIRHAYLOV and G, A, SLAVIN on the subjeet in ELEKTRICHISKIYE STANTSIIi, 
No 6, L978, it ia pointed out that the proposed acheme of automatically 


mMecting the aute transtormer standby phase does not appear to be ade 
juate and pt tical trom the etandpoint of cireuit breakers and disconnect 


awitches \ ®ore precise coast and reliability analveis underscores, fur 

therfore, that a eingle=traneformer 5900 KV and higher-voltage (750 and 

190 #\) substation with such @ echeme is not feasible, Figures 1; tables 
reterencea Auneian, 


it 671, 315.05,.001.% 


OMPOUND FLECTRIC POWER TRANSMISSION 


» ELERTRICHESTVO in Rusetan No 6, Jun 80 pp S<1) manuecript received 


RELOVICH, , Emergoset 'provekt |Ali-(nion State Planning, Surveving 
1 iemtitic Researeh inetitute of Power Sweteme and flecttfic Power 


tract Addition of the output voltages fram two single-phase ful | -wave 
iere ie Midered, the aiternating input voitages to each having 
sahe amplitude and frequency, The resultant output voltage te calcu 
stew, taking inte account « Shaee Ghift betveen them and the result ing 


wavetorm, i.@., harmon! Atent ( of pound aevmmetric tranenieeion of 
and 4 ‘ tf power over the same t-conductor tranemisgeion 
mal woe ; * haeise., with ¢f need (OF Spe ial tfanetormere of 
vice yet a . ne ' cate an appros imate i7% higher 
ete the im @& Simepia tr emenieeion line of the same cises Th 
we t re he lowered the Game lieve! byw either reducing the volt see 
if anemi ee i line by & oF decreasing the line-to=- line 
e° power ieee ef whit tranemitted power i€,. sowevert. 


J iower ft hae in 2. , @ ined figures 4; fel erenm e« 








UM 621, 315.1,.015, 38,001, 24 


PORTED WAVEFORM OF ATMOSPHERIC OVERVOLTAGES ALON. 


seian No 6, Jun 80 pp S861 manuscript received 


of teehnical setenees, YRIIMOV, HB. V., candidate 
KOSTENKO, M, V., corresponding member of the 
eninerad lrelyteehate Inatitute 


f atmospheric overvoltage waves along electric 
he attendant waveform distortion caused simul- 
feet in the earth and in the conductore and by 
cterietica, is analyzed by the method of travel 
tf the eeuivalent single-conductor line. The 
onductor is accounted for according to the 
fect of 4 nonlinear corona is simulated by lumped- 
between nendistorting segments of the conductor, 
eseive inetanis of time are caleulated accord- 
we of the line te caleulated for the case 


educ tor resistance in a series chain of twopole 
eriecal computation agree closely with experi- 
‘tence a ' Ruesian, j weetern, 


i #21, 315.624. 8-<761,001,5 
" ATINGS POR HI CH-VOLTACE INSULATION 
*8he 14h No 6 


. lun * ed te h)=64 


al sciences, MERKHALEV, 8. D., candi- 


ricepcin, V. 3... engineer, Seientific Re- 
urrent; Triballivebayva State Regional Pleetri: 
tings afe applied tor the fpurpote of laproving 
[age ineulatore, eap ailw in centaminated in 
tw | hydtophobit paetee EV= 1) and ORCRES- 1 Ww) 
vith white epirit), a2i8e a ‘lieh=made 


© the opt inun ating thicknece ineulatere 











wets ited with O, 291.0 am thick layers, whereupon the depth of contami 


mt pe trat 1 ahd the discharge voltage were measured periodically tor 
ree ears e contaminant absorption was found to itncrease with inerear 
F r thickness aod reaching the saturation level of 20 me/emé at the 
" KHesA, The diecharge voltage was found to decrease with time, 
with thinner atings but not much slower with coatings thicker 
a mom, this muat be regarded as the optimum range of coating 
sen, the inaulator surtace condition prior to coating having fo 
> ttn jachargae voltage as long a8 the coating thickness in larger 
Ta taminant penetration depth, Figures 5; tables 1, 











PRODUCTION TECHNOLOGY 


UDC =6658.52,011,56:621, 886, | 
AUTOMAT Ti rViCk TO HATCH PINS 
Moacow PRIMO | SISTEMY UPRAVLENIYA in Russian No 5, 1980 p 351 


MOROZON . A, I, , engineet 


i\Absatract | ti entral Planning and Design Bureau tor Mechanizati a and 
\utomation (Riga) made ready and placed into production an automatic de- 
Vice t natch pins of various shapes with a diameter of 2-3 and a length 
12 om. The output of the device is 100 pins per minute, It con- 
te of a vibration-teeding unit, °° mechanism for piec e by piec e supply 
inks, « cutting mechaniam and an electromechanical drive, Figures 4, 








PULSE TRCHNIQUES 


Upc §19,2)1 


PULSE DURATION PROBABILITY DENSITY AT THE OUTPUT OF A DELAY MULTIVIBRATOR 
OURING [TS START-UP BY PULSES OF A CHAOTIC PULSE SEQUENCE 


Noscow RADLOTEKHNIKA I ELEKTRONIKA in Russian Vol 25, No 5, May 80 pp 
1105-1108 manuscript received 27 Oct 78 


YPROPEYEV, Yu. N, 


Abstract] During start-up of delay relaxators by pulses of a chaotic 
pulse sequence with a random magnitude of the intervals between pulses, 
the duration of the output pulses also proves to be a random magnitude. 


it is possible to consider the assumption concerning the constancy of dura- 
tion of output pulses, accepted during an analysis in the literature of the 
start-up of a delay relaxator (electron relay) by a fluctuation voltage, 
as only a first approximation, correct only in those cases: ce the time 
intervals between alternate operations of a delay relaxator  e left ran- 
fom, essentially exceeding nevertheless the duration of the output pulses. 
in the general case, because of the finite time between the energy recovery 
it the accumulator element of a delay relaxator and the moment of the ar- 
rival of the alternate starting pulse, the value of the energy will differ 
from the initial value. Consequently, the duration of the output pulses 
lepends both on the distribution law for the probability density of the 
intervals between starting pulses and on the parameters of delay relaxa- 
tors, On the basis of a 1968 work by the author of the present short com- 
mication, the situations discussed above are considered, using as an ex- 
mple the typical circuit of a transistorized delay multivibrator. The re- 
sults of processing the data obtained {n a particular case are presented. 
Pigures 4; references: 4 Russian. 
’ R4-6415] 





UDC 621,473 


OPTIMIZING THE CIRCUIT OF A NANOSECOND PULSE CENERATOR WITH A SHAPING LINI 
AND A DISTRIBUTED MAGNETIC COMMUTATOR 


Moscow RADLOTERHNIKA L ELEKTRONIKA in Russian Vol 24, No 6, Jun 80 pp 1310- 
1312 manuscript received 20 Nov 78 


MESHKOV, A. N, 


‘Abatract!] The author considers the process of charging of a shaping line 
through the inductance of a saturated choke connected in series with the 
Apacittor in the last Link of a magnetic generator, A section of trans- 
mission Line with @ saturable magnetic component (ferrite or Permalloy) is 
used as the commutator for connecting the charged line to the load, This 
method reduces the rise and fall times of the square pulse across the load, 
The pulse duration is equal to twice the delay time of the lines in the 
state where the magnetic component of the transmission line is saturated, 
‘ulses car be shaped with powers of tens of megawatts. A technique is pro- 
sed tor optimum choice of the Line parameters in such a circuit to maxi- 
re etfttetency while maintaining the proper output pulse shape. Experi- 
ents show that a generator with pulse power of 1 MW can shape pulses with 
luration of 80 ns, rise time of 7 ns, fall time of 12 ns and recurrence 
rate of 20 kHz with 93° etfictency of the output shaper. Theory agrees 
satistactorily with experiment. Figures 1; tables; references: 6 Russian. 


1292 hh] 1 


UDC 621.373.144,.072,.9 

YNCHRONIZATION OF PULSE SYSTEMS WITH DELAYED FEEDBACK OF THE RECIRCULATION 

Moscow RADIOTEKHNIKA | ELEKTRONIKA in Russian Vol 25, No 5, May 80 pp 1006- 
1} manuscript received 19 Jun 78 


KONDRATYUK, V. V. and MALEVICH, L. A. 


A>atract \ number of time analysis systems have recentiy been proposed 
which use the principles of phase synchronization pulse systems with de- 

ived teedback (PSDF) and play the role of basic time-assigning elements. 

| these eysteme the characteristics of time resolution are obtained over 

1 wide dyvaat range and 4 stability of the time base is close to the theo- 
retical prediction. in the present paper, the prop: ‘ties of stationary 


3 
* 





md transtent regimes of PSDP under conditions of phase synchronization are 
eatigated on the basia ot the method of point transtormations, The need 


r a study of the transient regime of a PSDF being synchronized is estab- 

shed by the fact the start of forming of the time base of the above and 
ther tCime=seasuring svaeteme is tied to a signal randomly arranged with re- 
r to the base of the synchronizing oscillations, which (as shown in 


* present work) leads to a noticeable effect on the transient processes 
t) srecision of torming the time-assigning sequence, Figures 3; reft- 
ences | » Russian, | Western, 


Upc 621,373.144,072,9 


ENCF OF NOISE ON SYNCHRONIZATION OF A PULSE SYSTEM WITH DELAYED 
ACK OF THE RECIRCULATION TYPE 


ww RADLOTEKHNIKA | ELEKTRONIKA in Russian Vol 25, No 5, May 80 pp 1014- 
' manuscript received 11 Jul 78 


NDRATYUK, V. V. and MALEVICH, I. A. 


‘ract| The results are discussed of an analysis of the properties of 
ecit ition=type oscillators in a regime of synchronization by an exteri- 
yr harmonte signal with the presence in the system of noise, under condi- 
tions where the distribution of the natural period of a pulse system with 
lelavyed feedback (PSDF) is different from the delta function. The bouinded- 
ness and independence of the fluctuations of the period at each cycle of 
irculation are assumed, Experimental investigations of the distribution 
lensity of the period of an autonomous PSDF indicates in reality localiza- 
‘ion of fluctuations in some small area around the average value of the 

riod. With regard to conditions of independence, the latter is the 
ieplest fer analysis and at the same time maintains the characteristic 
roperties of the process of establishment and steady-state distribution 
e phase of a PSDF in a synchronization regime. The requirement for 
independence of the tluctuations does not touch upon the conditions of 
ng of phase of PSDF. Numerical calculations are made. Figures 5; 


Russian. 
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ANTI™M ELECTRONICS 


UDC +621, 317,.44646,029,7 


MPONENT QUANTUM MACNETOMETER WITH FEEDBACK BASED ON THE HANLE 


Moscow RADIOTEKHNIKA | ELEKTRONIKA in Russian Vol 25, No 5, May 80 pp 1038- 
i 4] manuscript rece ived 28 Dec 8 


"7 IN, A. L., MAYORSHIN, V. V. amd UMARKHODZHAYEV, R. M. 


ystract| The Hanle etfect on atoms in a base state is widely used for 
measurement of the components of ultraweak magnetic fields, Ina 1977 
work by the authors of the present paper, 4a comparison is made of the char- 
teristics of single-component quantum magnetometers with feedback based 
a Hanle signal, tor tast and slow (in comparison with the width of the 
e) modulation, The case is considered where the magnetic field being 
sured ts parallel to the modulation field and perpendicular to the ray 
the pumping light. As is known, the presence of transverse components 
the magnetic field being measured leads to a deformation of the form 
the Hanle signal, The present work examines the effect of the trans- 
verse components of the magnetic field being measured on the characteristics 
i Single=-component magnetometer with feedback and the use of fast modu- 
it is shown that a magnetometer with feedback based on the Hanle 
an be used with high precision for stabilization of a zero-order 
field, Figures 1; references 6: 5 Russian, 1 Western. 
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UDC 621,375,826 
SIN. SYNCHRONIZATLON TO DETERMINE LASER PARAMETERS 


loncow BADLOTEKHNIKA T ELEKTRONIKA tn Russian Vol 24, No 6, Jun 80 pp 1222- 
')h manuscript received 5 Dec 78 


VOROBEYCHIKOV, E, S., GUSEV, V. G,, POYZNER, B. N. and POPOV, L. N. 


‘Abeatract!] <A great deal of research has been done on laser sychronization 
from the viewpoint of laser behavior in this working mode, In this paper 
the authors consider the investigation of laser synchronization as a source 
of tafermation on the properties of the active medium. An approach is 
suggested that is based on a system of differential equations for the ampli- 
tude and phase of the tield of radiation of a laser synchronized by a light 
signal. The proposed technique can be used to measure parameters of non- 
linear and frequency-dependent polarization of the active medium of a gas 
laser based on computer analysis of a family of curves for synchronization 
if a single-frequency laser plotted from experimental measurements. A sys- 
tem of algebraic equations .s derived that describes this family of curves 
with power-law polynomial approximation of the nonlinear and frequency 
properties of polarization. The method can be realized by conventional 
systems for injecting an optical signal. Estimates are made of the required 
al parameters of the measurement instrumentation. References 17: 
‘ Russian, 4 Western. 


| 29)=-6610) 
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RADARS, BADIONAVICATION AIDS, DIRECTION FINDING, CYROS 


OPTIMUM ESTIMATION OF THE ANOLE COORDINATES OF AN AIRORAPT IN MULTICHANNEL 
RADIO DIRECTION FINDING 


Moscow RADIOTERMNIEA in BRusecian Vol 4, Ne 6, Jun 80 pp 28-3) manuscript 
received 15 Jan Bo 


|Abetract] The @ethod of Markovian optimum nonlinear continuous filtration 
at developed by &. L. Stratenovich is applied te theoretical synthesis of 
a device fot processing continuo signals to determine the t ime-variable 
angle coordinates of an aifctalt. A quasi-optiqum two-coordinate radio 
direction finder ic synthesized in the Gaussian approximation in which the 
reception system is an array of arbitrary configuration, aceuning an addi- 
tive @isture of useful signal and steady-state Gaussian white noise, The 
author thanke ™. &, Varlykow fer constructive criticion. Figures 2; ref- 
erences 6: | Russian, | Weetern (in translation). 

| 296-6610) 





we 621, 991.2 


PROULLARITIOS OF SPACE-TIME PROCESSING IN A MOVING RADAR WITH LONO-TIME 
COMPRENT STONAL STORACE 


Moscow RADIOTORMNIEA | PLPETRONIEA in Buceian Voi 25, Bo 3, May 89 pp 1102- 
1105 manuscript receiwed 172 Get 78 


OmATS, BD. VY, 


[Abetract] Sweteme of space-time processing have main! 
wader conditions where the time of coherent 


i 
ij 














in @ @oving Peder with long=time signal storage, tn the study it ts pre= 
supposed that Feception te accomplished by an antenna with a linear aper- 
tute at whieh the plane waves of the weeful signal and the interference 
react, tt te alee considered that the complex amplitude of the oseilia= 
(tone of the felee field at the point of the aperture deseribes the super= 
jmpeting of @ gfeat number of complex amplitudes of the coherent interfer= 
ehee Signale, Gueh interference can be produced by 4 combination of metlon= 
jese polat Feflections wniformly dietributed in @ space with @ large density, 
Raced of these acoumplions, @ decision fume tion ie derived which desert ibes 
the optitue space-time processing, in the general case, thie decision func- 
tion le realised with the aid of a gultichannel circuit which provides 
complete suppression of interference from a1] sources with the number of 
receiving chammele 8 ie * 1, With a « @ = 1 it ie possible completely te 
cupptess the interference oseiliatione from all so.rees, merely reducing 

to eefe all the directivity patters, for an analysis of the peculiarities 
of detection in @ @oving radar with long-time coherent signal storage 4 
dowble integral ie used which te 4 non-standardized coefficient of correla- 
tion of the complex amplitudes of useful and interference signals, in 
oractice, Significant cases of interference conditions of space-time pro- 
cessing in 4 moving fadar with long-time coherent signal storage can be re- 
— to ; two=channel cirewit, Figures 2; references: 1} Russian, 

| 284=6415 


UDC 621, 191, 261621, 196, % 


PVALWATING THE ACCURACY OF A SINGLE-CHANNEL GCONTOMETER WITH COMPARISON 
OF AMPLITUDES IN THE CASE OF RANDOM SICNAI. LOSS 


Moscow RADIOTERENIEA in Russian Vol 35, No 6, Jun 89 pp 45-47 manuecript 
received after completion 23 Jun 79 


Visuw wy, Vv. A, 


[Abe act] An analysis ie made of the accuracy of single-channel amplitude 
dire ion finding when 4 goniometer is subjected to the simultaneous action 
of  cter and losses of the weeful signal, it is shown that syetenat ic 
error is absent miy in equisignal directions. As the ratio of the signal 
amplitude to the standard deviation increases, there is 4 reduction in 
systematic error, and the wariance of the estimate of the direction of re- 
ception approaches 4 constant walue that is nearly independent of the wari- 
ance of the jitter, being determined by the probability of lose of signal, 
and the sample sizes at two positions of the polar pattern of the receiver 


87 











output, The systematic error can be feduced by increasing the signal=to 
noise atic of the reeeived signal, The variance of the estimate oan be 
reduced only by increasing sample siges, Practical limitations are tm 
posed by transmitter power and the dynamics of target motion, Figures 2) 
references: 2? Russian, 

| 296-6610) 











MAGNETIC RECORDING PQUIPHEAT POR ) 980 
Moscow RADIO in Russian No 4, 1980 pp 33-37 
myROVrOV, N., RRORMIN, N. and RURDYUNOVA, L., Moscow 


[Abetract|] The article cummarizes information on reel-to-reel and cassett« 
tape decks and recorders, ae well a6 combinations of tape recorders with 
turntables and radios that will be awatlable in the Seviet Union in 1980, 
Tablee are given with date on tape epeed, aaximum recording and playback 
time, wow and flutter, type of reel oF cassette accommodated, working fre 
quency band, nominal output power, power consumption, size, weight and 
ptice, Modele include 22 reel-to-reel recorders, 19 cassette recorders, 
) tape decks, 6 radio-turntable-tape combinations, # portable radio=tape 
recorder combinations and } car radio=tape recordet combinations. More 
detail is given on certain epecific modele. Tables 2. 
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WH TAPE-TRANSPORT MPCHANIONWS POR CACSETTS RECORDERS 
Moscow RADIO in Ruseian Wo 4, 1980 pp 41-42, 65 
cIRTCHPNEO, ¥., DRORD, A, and SHIVAR, ¥V., Kiew 


[Abetract] The article describes high-quality quiet three-motor drives 
based on piezoelectric motore for cassette recorders. The working princi- 
ple of these devices involves conversion of electrical energy to ultra- 
sonic waves by 4 plesoelectric resonator, and conversion of the ultrasonic 
wave energy to mechanical energy of rotation or displacement. These motors 
have « number of advantages: 1) Excellent etart-etop characteristics; 

2) High specific power characterietice of the drive units; 3) Reduced power 
consumption due to drive efficiency as high as 90%; 4) Elimination of con- 
ponents for shielding the recording channel from magnetic fields; 5) Use 
of inexpensive and readily available ceramics in place of copper and mag- 
eetic allows; a8 well a6 6) Reduction in the weight and size of tape re- 
orders while improving reliability. Figures }; references 9: 7 Ruscian, 
> Western, 
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BEXLOONDUCTORS AND DIRLECTRICS, CRYSTALS IN GRNPRAL 


UDC 621,37/9015% 
ELECTRON FLUX AMPLIFICATION OF BURPACE ACOUSTIC WAVES 


Moscow RADIOTERHNIEA | ELERTRONTEA in Russian Vol 24, Neo 6, Jun 80 pp 1276 
1282 manuectipt received 21 Now 78 


LAZERGON, A. G. and SUCHEOV, &, G, 


|Abetract| The authore consider interaction of 4 surface acoustic wave 
with 4 stream of electrons formed in crossed electric and magnetic fields. 
Two types of interaction are observed depending on whether the vector of 
magnetic induction is perpendicular (M-type) of parallel (M-J-type) to the 
vector of the normal to the surface of the piesoelectric crystal. In either 
ease, the synchroniem required for interaction is achieved by curved motion 
of the flux electrons in the crossed fields, The results of qumerical cal- 
culations are given for the frequency dependence of gain at different cur- 
rent densities in M-/ interaction for lithium niobate, Angular dependences 
of gain are given for M-type interaction under conditions of geometric reso- 
nance. The resulte show the feasibility of realizing considerable gaine at 
low current densities, The maximum gain increases with frequency, and 
therefore it is suggested that these techniques be used for amplification 
7 the ce band, Figures 4; references 3: 2 Russian, | Western. 
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MEASURIOO@.NT OF THE LIFETIME OF CHARGE MINORITY CARRIERS IN THE BASE REG TONS 
OF DIODE AND THYRISTOR STRUCTURES AT HIGH CURRENT DENSITIES 


Moscow RADLOTIRMNIKA | ELERTRONIKA in Russian Vol 25, Neo 5, May 80 pp 106}- 
107) manueeript received 22 Feb 78 


onTooR' VRV, Bb. 1. and TOGATOV, vy. Ve 


|Abetract] On the basie of a solugion of continuity equations for the 
base regions of pt=n=n* and pt-n-pten*, the errore are analyzed of the 
measurement of lifetime in devices with arbitrary thicknesses of the base, 
whieh are caused by a change of the injection coefficients of pen junctions, 
it ie shown that the error of measurement of lifetime by the standard 6. 

lak method can reach gore than 100 percent. A method is proposed and sub- 
stantiated, with which the measured values of the Lifetime practically do 
not depend on the injection coefficients of pn junctions and the thickness 
of the base regione, The results of a theoretical analysis and the relia- 
bility of the proposed methad of measurement of the lifetime are experi- 
sentally confirmed in a unit especially developed for these purposes. 
Figures 4; references 5: 4 Russian, 1 Western. 
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UDC «621. 382.3 





MEASUREMENT OF THE MINORITY CHARGE CARRIER LIFETIME IN THE HIGH-RESISTANCE 
COLLECTOR RECTON OF POWER TRANSISTORS 


Moscow RADLOTERHNIKA | ELEKTRONIEKA in Russian Vol 25, No 5, May 89 pp 1115- 
u4 manuscript received 10 Now 78 


GRICOR'YEV, 8. 1. and TOGATOV, V, v. 


|Abetract] Wigh-voltage power transistore intended for operation in ewitch- 
ing cirewite are characterized by the large width of the collector region 
and the low concentration of donor impurities in it. During operation of 
such transistorized ewitches in a saturation mode with large current densi - 
ties, the magnitudes of the static current amplification factor and the 
voltage drop at the structure are determined to a considerable degree by 
processes in the high-resistance collector region. The latter in turn are 
characterized by the walue of the lifetime of holes in the collector. The 
fesent short communicetion is concerned with development of a nondestruc- 
tive method of measuring the lifetime of holes in the collector region of 





4 transistor, Fifty power silicon transistors of different types are in- 
vestigated, A paper, "Measurement of the Minority Carrier Lifetime in the 
ase Regions of Diode and Thyristor Structures at High-Current Density,” 
by the authors of thie short communication appears in the same issue of 
RADLOTERMNIKA | ELEKTRONIKA, This paper and the short communication are 
closely related, Figures 2; references: 1 Russian, 

| 284-6415) 


upc 621, W2=71:536, 24,001, 24 
THERMAL DESIGN OF COOLING POR SEMICONDUCTOR DEVICES 


Moscow ELEKTROTEKHNIKA in Russian No 6, Jun 80 pp 46-48 manuacript received 
26 Mar 79 


ROYZEN, L. 1., candidate of technical sciences, DUL'KIN, I. N., candidate 
of technical sciences, and MAKEDONSKAYA, L. N., engineer 


[Abstract] Design calculations are shown for heat sinks with water cooling 
used with power semiconductor devices, First the two-dimensional tempera- 
ture field is determined on the basis of the Laplace equation for an axi- 
symmetric cylindrical system with a boundary condition of the second kind 
at the contact surface, 4 boundary condition of the third kind at the free 
surface, and thermal insulation at all other surfaces. The problem is then 
reduced to a one-dimensional one. The solution serves as a basis for cal- 
culating the design parameters for various configurations such ag unilater- 
al or bilateral finning of the heat sink. The general procedure involves 
calculating the velocity of the water stream, the Reynolds number, the 
equivalent heat transfer coefficient (Nusselt number), the fin efficiency, 
the Biot number, and the thermal resistance. This procedure is demonstrated 
here on two practical examples: a cylindrical heat sink with a spiral 
groove as the water channel mounted under a T-800, and three T-630 thy- 
ristore mounted symmetrically around a tubular heat sink for cooling with 
deionized water. Figures 4; references: 7 Russian. 
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UDC 621, W2,293,081,222,072,1 


CALCULAT LOD OF SWITCHING VOLTAGE AND MAXIMUM VOLTAGE LN HIGH= VOLTAGE papa 
STRUCTURES 


Moscow RA LOTHKHNIKA | PLEKTRONTKA in Russian Vol 24, No 6, Jun 80 pp 1264- 
1268 manu seript received 15 Dee 79 


KUZ'MIN, V. A. and YURKOV, 8, WN, 


|Abetra t) An examination is @ade of papn=type switches, and calculations 
are dove on the aaxiqum voltage Uae (the “knee” of the current-voltage 


characteristic), the ewitehing voltage Ugy, and the switching current I,. 
with consideration of the effective shunting across the pn* junction, the 
influence of the pulling field, and moaulation of the thickness of the n- 
pase, The breakdown voltage of the central pn junction is calculated for 
a diffusion junction with Gaussian distribution of the acceptor impurity. 
it is shown that the influence of carrier gultiplication in the p-layer 
may ceduce the breakdown voltage by 30-40%, It is found that the pulling 
field in the n-base has little effect on Uggy. It is shown that the in- 
fiuence of the electric field causes a considerable drop in Igy and a 
slight drop (about 57) in Ugy. This effect increases with thickness of 
the n=region. The difference in coefficients of the avalanche multiplica- 
tion of holes and electrons cannot be disregarded in calculating Ugy, 
Figures 4; references 10: 7 Russian, } Western. 
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UDC «621, 2,325 


A COMPOUND-CONNECTED TRANSISTOR WITH TEMPERATURE-STABLE CURRENT-TRANSFER 
RATIO 


Moscow RADLOTRKHNIKA | ELEXTRONIKA in Russian Vol 24, No 6, Jun 80 pp 1570- 
1122 manuscript received 2? Dec 78 


MATSON, £. A., GALUZO, V. Ye. and RUSAK, 1. ™. 


[Abstract] Double-emitter ‘ollowere are currently being widely used in 
analog devices. When euch 4 circuit ie used in an input amplifier stage, 
it is very important to stabilize the resultant beta with respect to tenm- 
perature. in this article, the authore propose 4 temperature-stable modi- 
‘ication of the double-emitter follower in which the input bipolar tran- 
eistor is replaced by a field-effect transistor with the gate biased in 
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the forward direction, The temperature dependence of beta is compared [or 
4 compound transistor with two KTJL° bipolar transistors, and a modifica= 
tion in which one of these transistors is replaced by the KP104 FET, it 

is shown that forward biasing of the pn junetion of the gate gives 4 nega- 
tive temperature coefficient of change in beta of about -0,005 deg™’. Fig- 
ures 3}; references 7! 6 Russian, | Western in translation. 
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vpC 621,982,333 


OPERATION OF THE COLLECTOR JUNCTIONS OF EPITAXIAL TRANSISTORS AT HIGH 
CURRENT DENSITIES WITH CONSIDERATION OF AVALANCHE MULTIPLICATION OF CARRIERS 


Moscow RADLOTEKHNIKA I ELEKTRONIKA in Russian Vol 24, No 6, Jun 80 pp 1316- 
1319 manuscript received 28 Now 78 


GAVRILOV, L. Ye. and GAVRILOVA, V. V. 


[Abstract] Operation of the collector junction at high current densities 
is typical for avalanche transistors. In previous research, the authors 
have considered the effects that arise at high current densities with ava- 
lanche multiplication of carriers in stepwise and smooth junctions. This 
paper examines the analogous process in the collector junction of an epi- 
taxial transistor. The analysis is based on the actual impurity distri- 
bution in the CT338 mesa-epitaxial diffusion-alloy avalanche transistor. 
it is found that the electric field distribution in the junction ts close 
to piecewise-linear. The maximum electric field intensity in the junction 
decreases with rising current, an effect that is enhanced at lower quiti- 
plication factors, The left (base) boundary of the junction layer shifts 
toward the right with increasing current. Epitaxial transistors are free 
of the hazard of base “puncture” as current increases for avalanche ml-~ 
tiplication factors above the critical point. This relaxes requirements 
for homogeneity of junctions, and also considerably increases the speed 

of oo avalanche transistors. Figures 3; references: 4 Russian. 
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VARLOUS MISCELLANBOUS ITEMS, INCLUDING THEORIES 


voce = $10(022) 
LDENTIFLCATION OF A ONE-DIMENSIONAL OBJECT 


Novocherkasek IZV. VUZ: ELEKTROMEKHANIKA in Russian No 5, May 80 pp 485- 
492 manuscript received 14 Feb 78; after completion 20 Sep 78 


wOKOTOV, V. P., candidate of technical sciences, dotsent, Moscow Institute 
of Biectrieal Machine Building 


[Abetract|] A signal is applied to the input of a deterministic stationary 
one-dimensional object and the output signal is approximated with the solu- 
tion to @ linear nonhomogeneous differential equation with constant coef fi- 
cliente, Two theorems are proved on the basis of which the general solution 
can be used for identifying the object. This method, which does not in- 
volve roots of a characteristic equation nor transcendental functions and 
matrices, is applicable to an object in an unexcited or excited state at 
the — the input signal appears. References: 2 Russian. 
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wc $19.21 


RELATIONS BETWEEN THE STATIONARY DISTRIBUTIONS OF STATES OF A SYSTEM WITH 
CONSIDERATION OF PRIORITIES IN FAILURES 


Moscow IZVESTIYA AKADEMII NAUK SSSR: TEKHNICHESKAYA KIBERNETIKA in Russian 
No 3, May/Jun 80 pp 51-56 manuscript received 9 Jun 79 


SHAKHBAZOV, A. A., Baku 


[Abstract] The author considers the problem of finding expressions for 
the queue length in statistical equilibrium at arbitrary times in terms 

of the arriving customer's and departing customer's distribution for a 
stochastic service system with a single BCD queve, batch arrivals of custo- 
mers and batch service. The theory of Markov processes with discrete time 
nd renewal theory are used to solve this problem for a broad class of 
queueing systems: GI/M/1, M/G/1 and GI/M/s. The author thanks B. V. 
‘nedenko for constructive criticiem. References 7: 3 Russian, 4 Western. 
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UDC = $33,9:621, 3,029.73 


RADIAL DISTRIBUTION OF He-Ne PLASMA AMPLIFICATLON ON A WAVELENGTH OF 0.6) 
wm IN A MICROWAVE DISCHARGE 


Moscow RADLOTEKHNIKA | ELEKTRONIKA in Russian Vol 24, No 6, Jun 80 pp 1309 
1310 manuseript received 23 Oct 78 


MOLCHANOV, M. I. and PETRASHKO, G. A. 


[Abstract] This paper gives the resulte of a comparative measurement of 
the radial distribution of amplification when 4 plasma is excited by a 

DC discharge and by 4 transverse microwave discharge. A modulation tech- 
nique was used for measuring low gain. An electronic modulator was used 
for the DC discharge, and 4 semiconductor oscillator on 440 MHz was used 
for the microwave discharge. In the latter case the oscillator load was 
4 stripline containing the gase-discharge cell. The modulation frequency 
was the same in both cases. The distribution of gain in the transverse 
microwave discharge was measured at the maximum possible oscillator ampli- 
fication. In the DC discharge, the measurements were made for the current 
where the amplification of the radiation coincided with the amplification 
in the microwave discharge. The gas cell could be shifted in the vertical 
plane (y coordinate) and in the horizontal plane (2 coordinate). It was 
found that in the region where the photocurrent remains constant, gain 
distribution is described by a zero-order Bessel function Jo(2.4052/R). 
Lines of equal gain are concentric circles formed by the cross section of 
the function Jo(2.405 - (vy? + 22/R2)). There is almost no change in the 
nature of gain distribution with a switch from DC to transverse microwave 
discharge. Figure 1; references: 3 Russian. 
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ube $37.52) 
HIGH*CURRENT COAXIAL AIR DISCHARGE STABILIZED BY A DIELECTRIC WALL 


Moscow KADLOTEKHNIKA I ELEKTRONIKA in Russian Vol 24, No 6, Jun 80 pp 1218 
1221 manuscript received 17 Jul 78 


ALEKSANDROV, A. F., SAVICHEV, A, T., SUROV, 0, I,, TIMOPEYEV, I. 3B. and 
EMIL', A. R, 


{Abstract} The authors study the HWeconstricted discharge in which the radi- 
us of the plasma shell can be rigorously determined. The reverse pinch is 
initiated by the explosion of metal applied to a dielectric cylinder, Thir 
technique ie technologically feasible, and has certain advantages in set- 
ting up @ steady-state reverse pinch since the pressure of the inside 
boundary of the plasma is balanced by the dielectric wall. The experiments 
were done on the Foton facility at a capacitance of about 500 uF and voltage 
of W kV. The discharge chamber was formed by two massive brass electrodes 
with the dielectric cylinder clamped between them. Aluminum was sputtered 
on the inner face of the cylinder, It is shown that the characteristics 

of the H-constricted cylindrical discharge are analogous to those of the 
discharge produced by exploding a number of wires. However, the explosion 
of the thin metal film produces radiation that is more uniformly distri- 
buted over the surface. Evaluation of the energy balance in the discharge 
shows that radiation and ionization energy play 4 major part in the balance. 
At a concentration of 2-10'® em! the fonization energy is about 7 kJ, 
whereas about 25 kJ goes to the radiation. The radiation of the H-con- 
stricted discharge is close to equilibrium with temperature of the radiat- 
ing surface of about 2 eV. Figures 6; references: 4 Russian. 
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SYNTHESIS OF SYSTEMS WITH DISCRETE-CONTINUOUS TIME 


Moscow IZVESTIYA AKADEMII NAUK SSSR: TEKHNICHESKAYA KIBERNETIKA in Russian 
No 3, May/Jun 80 pp 165-176 manuscript received 15 Dee 78 


PEROV, v. P., Leningrad 


[Abetract! An examination is made of the problem of synthesizing opera- 
tors in systems with discrete-continuous time, i.e., those for which the 
input fum on is given by ite values on finite time segments with equi- 
distant spacing. The analysis is based on an approach that has been de- 
veloped for continuous and discrete systems in which the input process is 
represented in 4 generalized orthogonal basis. It is shown that formula- 
tion of the problem of synthesizing a statistically optimum operator with 
discrete-continuous time is completely analogous to the corresponding form- 
lation in the case of continuous or discrete time. The problem of synthe- 
sizing systems with discrete-continuous time is solved by realization of 
the synthesized operators. A general solution is found for the optimum 
operator, and block diagrams are given of the resultant systems, The solu- 
tion for the weighting function of the optiqum operator takes the form of 

a product of basis, filtration and signal conversion matrices. This struc- 
tural division into factors represented by their own matrices is carried 
over into the systems that realize the optimum operator, thus simplifying 
practical realization. At the same time, the solution is generally appli- 
cable to a wide class of signals and interference. Figures 5; references: 
8 Russian, 
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UDC 62-50:531.3 





THEORY OF MANIPULATION SYSTEMS (MECHANICAL PROPERTIES) 


Moscow IZVESTIYA AKADEMII NAUK SSSR: TEKHNICHESKAYA KIBERNETIKA in Russian 
No 3, May/Jun 80 pp 42-50 manuscript received 20 Jan 78 


KOBRINSKIY, A. A., Moscow 


[Abstract] The ideas of inherent properties of robots are presented with 
development of hypotheses and premises as a basis for global estimates of 
these properties, analytical expressions are given that ouantify these 
estimates, and specific examples of calculation are presented. The pro- 
posed theory of manipulation systems is based on the concept of an 

















elementary operation, which is defined as an “instantaneous” motor task 

tat is not referred to any definite time; an elementary operation assigns 

a certain condition imposed on the state of the manipulator grasping unit 
(for example its position, orientation, velocity and se on). These ele 
mentary operations are the elements that comprise a variety of motor tasks, 
Elementary operations of positioning, orientation, displacement and loading 
are defined and analyzed, It te shown how elementary operations are related 
to the properties of manipulation systems such as operability, practicality, 
mobility, flexibility, load=handling capacity, and accuracy, These proper- 
ties are quantified as the statistical characteristics of the resulte of 
performance of the corresponding elementary operations, Figures 5; refer- 
ences 16: 13 Russian, | Polish, 2 Western, 
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UDC 20622.242 
SYNTHESIS OF VARLABLE-STRUCTURE SYSTEMS FOR STABILIZATION OF MOVING OBJECTS 


Novocherkasek I7Z7V. VUZ: ELEKTROMEKHANIKA in Russian No 5, May 80 pp 522- 
526 manuscript received 2 Jun 78; after completion 21 Feb 79 


DZHAPAROV, E. M. and ISKENDEROV, I. A. 


[Abstract] Stabilization of anchored floating objects such as deep-sea oil 
drilling rigs is considered, first with a linear and then with a variable- 
structure regulator. A performance analysis based on the nonlinear equa- 
tion of motion for such an object and by the phase-plane method reveals 
that a linear regulator is inadequate. A variable-structure regulator 
under the constraint of a maximum permissible excursion is syntheszed, 
therefore, results obtained by analog and digital simulation indicating 

the adequacy of an automatic stabilization system built with such a regu- 
lator. Figures 5; references: 5 Russian. 
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VBC 62), 318,194,029, 64 


DELAY TOME OF MALNPTOBTATIC SURFACE WAVER IN PRARITE<DIBLECTRIC METAL 
STROC TURES 


Moscow BRADIOTRRHNIEA | PLERTHONIEA in Ruseian Vol 24, Ne 6, Jun 80 pp 
1286-128) manuscript received 11 Get 78 


vesigoy, ©. &., A, and PRTIGOV, Yu. &, 


|Abetract| The delay time of magnetostatic surface waves is measured in 
three-layer fertite-diclectric-metal etructures, An external constant mag- 
netic field wae applied parallel to the plane of the structure and per= 
pendiculat te the direction of propagation of surface waves, fxcitation 
and reception of the magnetostatic surface wavee wae done vith two de~ 
coupled shorted waveguides separated by « distance of 4 am, Probing pulses 
were produced by godulation of 4 traveling-wave tube working ae an — 
fier, The pulee shape wae approximately Gaussian, Pulse delay time was 
recorded a6 4 function of the external magnetic field at a fixed frequency. 
The resulte are interpreted i» terme of diepersion characteristics for a 
magnetostatic surface wave in 4 ferrite=-dielectric=-metal structure. Fig- 
wre 1) references 5: 2? Russian, } Western, 
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